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safety networks. 


Get past line-of-sight 


Vertex--For Business, Industry, 
and Public Safety. 


Vertex Radio Communications, the 
land mobile division of Yaesu, has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal, the Vertex line meets 
the ever-growing demands of 
private sector, public safety, and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide, and includes a wide variety 
of portable, compact/mobile base 
stations, HF/SSB transceivers, 
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repeaters, and trunking systems 
Incorporating constant cus- 
tomer feedback with break-through 


design in synthesized radio commu- 


nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10, 40 and 102 Channel 
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VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness, industry, and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products, see your 
authorized Vertex dealer, or call: 


562-404-2700 


vertex 


RADIO COMMUNICATIONS 
Land Mobile Division of Yaesu U.S.A 


United States & Canada: Yaesu U.S.A., (562)404-2700 
©1998 Yaesu USA. Specifications subject to change without notice 
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| SMARTNET /SmartZone’ 


VEFlohnson 


The Ist Choice 
for Value 


ithe = Ge | § i 
7780 Series 5300 Series 9880 Series 5000 Series 
| ANatos 
Ist Choice for FEATURES. Ist Choice for SPECIFICATIONS. 
All the features that SMARTNET™ and Meets or exceeds competitive radios. 
SmartZone® protocols have to offer are Ist Choice for QU ALITY. 


seat aath aee E.F Johnson, a leader in the industry for over 
Ist Choice for COMPATIBILITY. 75 years. 


Available in analog and digital/analog for Ist Choice for VALUE. 
SMARTNET™ II, SmartZone® System 2 and 3. More radio for the dollar. 


BEFohnson 


Your Supplier of Choice 


299 Johnson Ave., Waseca, Minnesota 56093 
Fax 507-835-8356 © www.efjohnson.com 


To find out more details, give us a call: 


1-800-621-2945 


2 2060 E.F. Johnson Company 
The Viking head EFJerneon lage is a ragrsterad trademar of E F Johnson Company 
SMARTNET and SmartZone are tracernarks of Matorala. Inc 
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On the cover: High-frequency single-sideband radio is making a comeback as an option for beyond-line-of-sight communi- 
cations. See the story on page PS2. Cover design by Scott Dolash, art director. Photo courtesy of Donald E. Koehler. 
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Donald E. Koehler 

Many public safety and government agencies have communications 
needs beyond-line-of-sight. Changes in the last few years have made 
high-frequency, single-sided radios a simple and suitable answer. 


Don’t fight the future 

Nikki Chandler 

Resistance to the evolution of test equipment for installation and 
maintenance is futile. Manufacturers are trying to make the technician's 
Job easier, which may change the appearance of test equipment. 


Keep your guard up 

Matthew Halverson 

Change in the RF test shielding industry have narrowed the competitive 
field, but they haven't diluted the product pool. 


Wireless@ Work: A more perfect union 

Craig Astler 

In an atmosphere of trust and innovation, Sears Home Services and 
Itronix have assembled a progressive field automation system. 


Need technicians? You're not alone 

Don Bishop 

Six dealers in the area north of Boston share their experience in recruiting 
and retaining technicians for their two-way radio service and sales 
businesses. How differently they handle the problem may surprise you. 
Quick—How do you test your batteries? 

Isidor Buchmann 

Artificial Intelligence may be a litte closer than we think, as battery 
analyzers are ‘learning’ to keep up with advances in battery technology. 
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BUILDING BLOCKS FOR 
19” RACK SYSTEMS 


For over 20 years, TXRX Systems has built 
a reputation for quality, innovation, and 
reliability in mobile radio, personal commu- 
nication, transportation, public safety, and 
other services in the 100MHz to 1GHz 
range. From below-ground to tower-top, 
TXRX components and systems offer cost- 
effective, superior performance. 


800 & 900 MHz Airline Combiners 
e Broadband Design 

e 175 watts 

e Modular Expansion 


Progressive Hybrid Combiners 
e Lower Insertion Loss 

e Modular Expansion 

e Compact Design 


Receiver Multicouplers 
e Low Profile 

e Expandable to 16 Ports 
e Low Noise Figure 


e High 3rd OIP 

—. | VHF/UHF Cavity Multicouplers 
" ay _ ¢ Broadband T-Pass® Design 

Bi, Line Bes, | e Easily Expanded 


8625 Industrial Parkway 
Angola, NY 14006 

Tel: 716-549-4700 

Fax: 716-549-4772 

E-mail: sales@txrx.com 
Internet: http: //www.txrx.com 
4 Member of Bird Technologies Group 


DUPLEXERS * CAVITY FILTERS * MULTICOUPLER SYSTEMS »* SIGNAL BOOSTER SYSTEMS * RF SYSTEM PRODUCTS 
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EDITORIAL 


Do not go gently into that regulatory night 


The FCC's relationship with small 
business has soured over several issues: 
J regulatory policies that seem to focus 

only on global markets for the largest 

U.S. telecom companies. 

— the substitution of bidding credits for 
entrepreneurial spectrum blocks. 

LJ the use of obtuse, revenue-based 
guidelines that permit fronts for 
megalithic telecom companies to ob- 
tain small-business bidding credits. 

QO infrequent use of discretionary au- 
thority to create rules that are scalable 
to business size. 

Othe FCC ignoring its obligations un- 
der federal regulatory flexibility and 
administrative statutes. 

The last item on the list is the most 
likely to create real trouble for the 
agency. The Regulatory Flexibility 
Act (RFA) tells federal agencies, basi- 
cally: As part of a rulemaking, first 
do a cost-benefit analysis that de- 
scribes the impact on people and 
businesses (particularly sma/! busi- 
nesses). and then derail the ways to 
ameliorate those consequences for the 
victims of your rule. 

We would think that the FCC 
would jump at opportunities to do 
comprehensive RFAs. First, it could 
trim back on engineers and hire more 
economists. Second, if you’re moving 
inexorably from a regulatory role to 
becoming an agent of social change. 
impact analysis is good practice. But 
saying “We don’t think there’s any 
problem, so there shouldn't be any 
adverse effects” is not the kind of 
diligence we've come to expect from 
late 20th-century federalism, 


Courting disaster 

The federal courts may agree. An ac- 
cess charges reform order is being chal- 
lenged by a small long-distance reseller 
on lack of RFA compliance. Key points 
in another Court of Appeals case that 
will be heard in January hinge on the 
commission playing hopscotch over its 
statutory duties regarding administra- 
tive procedure and regulatory flexibility. 

The jurists aren't likely to be interested 
either in fairness or in visions of the fu- 
ture. They tend to get hung up on whether 
or not an agency broke the law. At stake is 


the entire 1997 auction proceeding for the 
upper 800MHz channels. If the court va- 
sates the rules, the 800MHz auction may 
become one big “do-over.” 

The issue is not just access to 
licenses. All of small business—95% of 
all U.S. enterprises—suffers when rules 
and procedures are anticompetitive. 
When telecom’s small-business custom- 
ers—concrete companies, taxicabs, 
florists, delicatessens and rent-a-cops— 
have limited service choices, they lose 
access to innovative products and their 
resources are strained by higher costs. 


Fallout in the federal family 
The Small Business Administration 

(SBA) has grown more strident in 

criticizing the commission's lackadai- 

sical attitude toward compliance with 
the RFA. A year’s worth of comments 
on FCC rulemakings, filed by the 

SBA’s Office of Advocacy, reads like 

a tormented defensive coordinator re- 

peatedly explaining the concept of 

“olf-sides” to a dim-witted tackle: 

J August 1999 (on applying mutual ex- 
clusivity to PLMR to enable auc- 
tions): “The NPRM does not consider 
the effects of the proposed rules on 
sinall business ... nor does it discuss 
alternatives to minimize this impact.” 

J April 2000 (on auctioning of the 
4.9GHz band): “... the Commission 
fails to propose or discuss a single al- 
ternative that would minimize impact 
on small business ... The Commission 
ts not fulfilling its legal responsibility 
to analyze options and to share these 
analyses with the public to elicit in- 
formed commentary.” 

(4In one comment filed in August, the 
long-ignored SBA could only splutter 
its conclusion: “The FCC is inexpli- 
cably developing a very impressive 
record of flaunting RFA. It is not clear 
what it will take for the FCC to begin 
to take its legal responsibilities seri- 
ously. The noncompliance of the FCC 
will be highlighted in Advocacy's 
next report to Congress.” 

Maybe the football analogy wasn’t 
right. It’s more like an exasperated 
little sister who repeatedly tells her 
errant brother “Don’t do that! You're 
going to get in trouble!” and who fi- 
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nally plays the trump card: “I’m tell- 
ing MOM!” 


Self-help: Admit you have a problem 

FCC Chairman William Kennard, 
testifying on Oct. 6 before the U.S. 
House Subcommittee on Government 
Management. Information and Tech- 
nology, downplayed any lack of coop- 
eration between the FCC and the 
SBA. But. responding to questions 
from Subcommittee Chairman Rep. 
Stephen Horn (R-CA), Kennard ad- 
mitted that the agency has issues to 
redress with small business: 

“We do coordinate with the SBA and 
they participate in our conferences. In 
fact, at the end of this month, we're hay- 
ing a presentation by the SBA on how to 
sensitize the agency into becoming 
more attuned to small business issues, 
which has been a problem, historically.” 

Interestingly, in an Aug. 9 triennial 
report to Congress, required by law, the 
FCC listed its efforts to reduce entry 
barriers for small business, but in the 
cover letter Kennard alluded to forth- 
coming studies that are intended to 
document those barriers. [t’s always in- 
teresting to see a catalog of cures before 
you learn the causes of the disease. 

Failures to explore regulatory im- 
pacts or to monitor bidding credits 
aren't as innocuous as a wink and a 
nudge exchanged with the ticket taker at 
the local bijou to falsely get the senior 
citizen discount. They're a lapse of del- 
egated authority that hurts real people 
and businesses. If the cause is chronic 
malfeasance in how the FCC staff pre- 
pares for rulemakings, then it’s incum- 
bent on the commissioners to put their 
house in order. 

If these lapses are a methodical at- 
tempt to squeeze small businesses out of 
the telecommunications economy, then 
small telecom business owners better 
tell Congress to flex its legislative and 
fiduciary muscles if it wants to retain 
their political and economic support. 
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large or small, worldwide. 
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available for special projects, 
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Government, and Business 
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“ICS - Interminent Communication Service 


...POWER ON WITH ASTRON 


SWITCHING POWER SUPPLIES... 


SPECIAL FEATURES: 

+ HIGH EFFICIENCY SWITCHING TECHNOLOGY 
SPECIFICALLY FILTERED FOR USE WITH 
COMMUNICATIONS EQUIPMENT, FOR ALL 
FREQUENCIES INCLUDING HE 

« HEAVY DUTY DESIGN 

+ LOW PROFILE, LIGHT WEIGHT PACKAGE 

» EMI FILTER 

+ MEETS FCC CLASS B 


PROTECTION FEATURES: 

+ CURRENT LIMITING 

+ OVERVOLTAGE PROTECTION 

+» FUSE PROTECTION. 

* OVER TEMPERATURE SHUTDOWN 


SPECIFICATIONS: 
INPUT VOLTAGE; = 116 VAC S0/60HZ 

OR 220 VAC S0/60HZ 
SWITCH SELECTABLE 


OUTPUT VOLTAGE: 13.8VDC 


AVAILABLE WIH THE FOLLOWING APPROVALS: UL, CUL, CE, TUV. 


DESKTOP SWITCHING POWER SUPPLIES 
MODEL CONT. (Amps) 
$S-10 7 
$$-12 

SS-18 

SS-25 

SS-30 


SIZE (inches) 
14x6x9 
1%4x6x9 
1Hx6x9 
24x 7x 9% 
TKx7xM% 


Wt.(Ibs.) 


DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS 


MODEL 
SS-25M" 
SS-30M* 


25 


RACKMOUNT SWITCHING POWER SUPPLIES 
MODEL 

SRM-25 

SRM-30 


WITH SEPARATE VOLT & AMP METERS 
MODEL CONT. (Amps) 

SRM-25 20 

SRM-30 25 


CONT. (Amps) Ics 
20 


SIZE (inches) 
24x7x 9% 
34ux7x 9% 5.0 


Wt.(Ibs.) 
4.2 


SIZE (inches) Wt(lbs.) 
3% x 19x 9% 65 
34x 19x 9% 7.0 


SIZE (inches) Wt.(Ibs.) 
34x 19x 9% 65 
3A x 19x 9% 7.0 


2 ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL 


MODEL CONT. (Amps) 
SRM-25A-2 20 
SRM-30A-2 25 


WITH SEPARATE VOLT & AMP METERS 
MODEL CONT. (Amps) 

SRM-25M-2 20 

SRM-30M-2 25 


CUSTOM POWER SUPPLIES FOR RADIOS BELOW 


EF JOHNSON AVENGER GX-MC41 

EF JOHNSON AVENGER GX-MC42 

EF JOHNSON GT-ML81 

EF JOHNSON GT-ML83 

EF JOHNSON 9800 SERIES 

GE MARC SERIES 

GE MONOGRAM SERIES & MAXON SM-4000 SERIES 
ICOM IC-F 11020 & IC-F2020 

KENWOOD TK760, 762, 840, 860. 940, 941 
KENWOOD TK760H, 762H 

MOTOROLA LOW POWER SM50. SM120, & GTX 
MOTOROLA HIGH POWER SM50, SM120, & GTX 
MOTOROLA RADIUS & GM 300 

MOTOROLA RADIUS & GM 309 

MOTOROLA RADIUS & GM 300 

UNIDEN SMH1525, SMU4525 

VERTEX — FTL-1011, FT-1011, FT-2011, FT-7011 
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SIZE (inches) WL(Ibs.) 
3%x19x9% 10.5 
34x19 x 9% 11.0 


SIZE (inches) Wt.(Ibs.) 
34x 19x 9% 10.5 
34x 19 x 9% 11.0 


NEW SWITCHING MODELS 


SS-10GX, SS-12GX 

SS-18GX 

$S-12EFJ 

SS-18EFJ 

§S-10-EFJ-98, SS-12-EFJ-98, SS-18-EFJ-98 
S$S-12MC 

$S-10MG, SS-12MG 

SS-101F, SS-121F 

§S-10TK 

$S-12TK OR SS-18TK 

SS-10SM’GTX 

SS-10SM’/GTX, SS-12SM’'GTX, SS-18SM’/GTX 
SS-10RA 

SS-12RA 

$S-18RA 

$S-10SMU, SS-12SMU, SS-18SMU 

SS-10V, SS-12V, SS-18V 


2000 


November 

5-7; Utilities Telecom Summit, sponsored by 
UTC, the United Telecom Council, Sheraton Bel 
Harbour, Miami Beach, FL. Contact: 202-872- 
0030 or www.uleorg, 


6-8: TEEE-APS Conference on Antennas and 
Propagation for Wireless Communications, co- 
sponsored by the IEEE Vehicular Technology So- 
ciety, Westin Hotel, Waltham, MA. Contact: 781- 
890-5290 or www.eece.unm.edu/apwe2000. 


12-15: Telecommunications Resellers Associa- 
tion Fall Conference and Exhibition, sponsored 
by TRA, Anaheim, CA. Contact: 202-835-9898 or 
www. tra.org. 


15-18: Communications Marketing Confer- 
ence, sponsored by the Communications Market- 
ing Association, Sheraton Colony Square, 
Atlanta. Contact: 404-892-2600, ext. 300 or 
www.commktga.com, 


17; Radio Club of America Communications 
Symposium, 92nd Anniversary Dinner and 
Awards Presentation, New York Athletic Club. 
New York, Contact: Gerri Hopkins, 732-842-5070, 


2001 


January 

6-9: International CES, sponsored by the Con- 
sumer Electronics Manufacturers’ Association: 
Las Vegas Convention Center, Las Vegas Hilton, 
Riviera Hotel and Alexis Park Hotel, Las Vegas. 
Contact: www.CESweb.org. 


CALENDAR 


8: Minnesota Public Safety Region 22 Planning 
Committee for 700MHz: 1:00p.m.—4:00p.m.., 
Minnesota Department of Transporation, Arden 
Hills Training Venter. Contact: Andy Terry, 651- 
296-7402. 


February 

2()-23: NATE, sponsored by the National Asso- 
ciation of Tower Erectors. Adam's Mark 
Hotel, Dallas. Contact: 888-882-5865 or 
www.natehome,com. 


March 

20-22: Wireless, sponsored by the Cellular Tele- 
communications Industry Association, Lis Vegas. 
Contact: 202-785-2842 or www.wow-com.com. 


28-30; International Wireless Communications 
Expo, sponsored by Mabile Radio Technology, 
Las Vegas Convention Center, Las Vegas, Contact: 
Web site www.iweeconexpo.com. 


April 

1-4: ENTELEC, sponsored by ENTELEC, New 
Orleans. Contact: 281-357-8700 or Web site 
www.entelec.org, 


Miay 

6-9: Spring Vehicular Technology Conference, 
sponsored by the JEEE Vehicular Technology So- 
ciety, David Intercontinental Hotel, Tel Aviv, 
Israel. Contact: 972-3-6133340 or 


www.congress.co,iVieee_news/index L.html. 


21-24; Telecommunications Resellers Associa- 
tion Spring Conference and Exhibition, spon- 


sored by TRA, Adam's Mark Hotel. Dallas. Con- 
tact: Web site www.tra.org. 


June 


3-7: Supercomm, sponsored by TIA and USTA, 
Georgia World Congress Center, Atlanta. Contact: 
800-278-7372. 


24-27: UTC Telecom, sponsored by UTC, the 
United Telecom Council, Midwest Express, Mil- 
waukee. Contact: 202-857-1881 or www.ute.org. 


24-28; NENA, sponsored by the National Emer- 
gency Number Association, Orlando, FL. Contact: 
Web site www.nena9-1-Lorg. 


August 


5-9: Association of Public-Safety Communica- 
tions Officials—International (APCO) 
National Conference, Salt Lake City. Contact: 
904-322-2500 or www.apeo-intlorg. 


September 


11-14; PCLA GlobalXChange: sponsored by the 
Personal Communications Industry Association, 
Los Angeles Convention Center, Los Angeles. 
Contact: 703-739-0300 or 
www.pcia.expoventure.com. 


November 


6-8: Canadian Wircless, sponsored by the Cana- 
dian Wireless Telecommunications Association, 
Metro Toronto Convention Center, Toronto, Con- 
lact: 613-233-4888. ext. 102, or www.cewta.ca, 
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hhesWiotorola R2625: 
Designea tomork on ASTRO® turf. 
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If you work with ASTRO® 25 diagnostic testing, 
the Motorola R2625 may be just the analyzer 
you've been waiting for. 

The R2625 is specifically configured for ASTRO 
25 (APCO Project 25) diagnostic testing, as well 
as for ASTRO 25 with conventional two-way 
analog systems. The R2625 takes all the features 
you like about our R2600 model and combines 
them into a special digital hardware platform 
that’s especially ASTRO- friendly. 

Standard features include: 

400 kHz —1 GHz frequency range 

Duplex generator 

Spectrum analyzer 

RF wattmeter 

And much more... 


Optional features can be added 
to enhance the unit further: 
| Tracking generator 

Cable fault testing 

High stability oscillator 

High performance spectrum analyzer 

with markers 

Programmable test set-up memory 

ASTRO 25 encryption 

ASTRO 25 trunking 

The R2625's specialized, dedicated, easy-to- 
access test screens are conveniently grouped 
together to expedite test set-up. The R2625 
accepts both customer and key test codes for 
encryption testing, and delivers an impressive 


Motorola, the stylized M Logo and all other trademarks indicated as such 
herein are trademarks of Motorola, Inc. @ Reg. U.S. Pat. and Tm. Off. 
© 2000 Motorola, Inc. All rights reserved. 


amount of standard features in its design: 

Dedicated screen displays for convenient 

observation or printout of test results 

Innovative use of soft keys and windowing 

Fast reacting autoranging scales with both 

analog and digital readouts 

Signaling encode and decode functions 

It's all here...in a rugged and compact test 
unit that allows you to perform many complex 
operations with a single machine. 

Because the rugged R2625 withstands heavy 
use and can be powered by a variety of power 
sources, it's ideal for field applications. 

Here's the best part: Starting at less than 
fourteen thousand dollars, the R2625 is far and 
away your best value for ASTRO 25 testing. 

The R2625. It’s the newest, most affordable 
solution to your most ASTRO-nomical concerns. 


Call: 


or contact your Motorola 
Representative. 


(MA) MOTOROLA 
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No more leftovers 


When public safety radio was in its infancy, in the *20s 
and °30s, Link Radio and Radio Engineering Laboratories 
(REL) were among the names of leading manufacturers. 

After World War IJ, Motorola came to dominate. REL pur- 
sued other business, and Link Radio went out of business. 
DuMont, RCA and General Electric were among the post-war 
challengers, with GE lasting the longest. Ericsson took over 
GE’s mobile radio and cellular telephone business, and then 
sold the mobile radio business to Com-Net Ericsson. 


10 


New Vega C-1610 Six Line 
Console with DSP 
Architecture. 


* Dual sequential Tone Line 
Module cards for up to 6 lines 

* Flexible line configuration for 
either a dedicated two- or 
four-wire full duplex circuit, 
or local control keying 


° ee For all the details, just call 
* Vacuum florescent display 


* Squelch and Line activity indicators ] -800-752-7560 


flash upon detecting audio 
on: one or fax (402) 467-3279 
* Optional desk microphone, headset, Email: vega_signal@earthlink. net 
handset or gooseneck www.vega-signaling.com 


¢ And much more! | i WEG } ‘ 
TELEX. Communications, Inc. 
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EDITORIAL FORUM 


Com-Net has breathed life into the 
erstwhile challenger, as evidenced by 
contracting to replace Motorola as the 
supplier of a statewide law enforcement 
radio system in Florida. In its previous 
Ericsson incarnation, maybe the com- 
pany didn’t give priority to winning gov- 
ernment contracts, or maybe it just went 
about it in a way that wouldn’t incense 
Motorola (or maybe both). Neither can 
be said about Com-Net Ericsson, 

Florida is going to let Com-Net Eric- 
sson scrap the partially completed Mo- 
torola system and instal] another one. 

Motorola disputes the award of the 
contract and has filed lawsuits to pre- 
vent the state from following through 
with Com-Net Ericsson. 

The details of Motorola’s complaint 
and how Com-Net Ericsson counters 
Motorola’s allegations run to many 
pages. Know what? If I were to expound 
on those details in this column, it would: 
a) take too long to read. 

b) look as though I’m taking sides. 

c) lead me into a lengthy series of ex- 
changes with representatives inside 
and outside of Motorola and Com- 
Net Ericsson to document and defend 
every point, large and small. 

I’ve been there already, and maybe 
I'll go there again, but not in this 
small space. 

Interestingly, some people in the indus- 
try tell me that Com-Net first approached 
Motorola about buying its mobile radio 
business. I’ve also been told that former 
CIA employees have been hired to use 
their expertise to compile personal dos- 
siers on competitors’ employees to use for 
whatever advantage might be possible. 
And I also heard that Florida Governor Jeb 
Bush took a call late in the contract pro- 
cess that left him, ah, displeased. 

We want the state of Florida to have 
the communications system that it 
needs. If it takes court involvement to 
sort out how the state should reach that 
goal—fine. 

Meanwhile, competition for govern- 
ment radio contracts is returning to a 
level that injects some intensity and 
drama into the industry. Those elements 
were absent when the challengers 
seemed to be content with leftovers. 


Dn B. 


Editorial director 
don_bishop@intertec.com 


Sh ae eae Eh 


Whether your system needs indoor 
or outdoor wireless testing... 
Berkeley has the solution! _ 


INDOOR MICROCELL TEST EQUIPMENT 


Monge 


SIGNAL STRENGTH 
METER 
For indoor sweeps 
by propagators. 
© Internal memory stores signal strength 


* Scans up to 21 channels 
* Displays best 3 channels simultaneously 
® Outputs data to a PC with a serial cable 


*® Audio can be heard through the headphones \ 
or internal speaker 


® Includes rechargeable Ni-Cad batery/charger | 


CLASS A 
TRANSMITTER SERIES 
For measuring signal propagation, 
positioning antennas, setting power 
levels or validating coverage. 
Available in either 25 Watt Class A, 


or 45 Watt Class A (10 or 20 Wait 
Class A for PCS) FCC Type Accepted 


Built-in agile frequency synthesizer 
Power control in 0.1 dB increments 
Remote controllable 

VSWR antenna protection 

Weighs 25 pounds 


www.bvsystems.com/microcell 


™ 


@ 


The 


1 WATT 4 PORTABLE 
TRANSMITTER = 
with REMOTE CONTROL | 
For indoor coverage testing. 


© Dynamically adjustable power control 
from 1 milliwatt to 1 watt output 


© Infrared remote control adjusts power 
output, frequency and on-off >25 feet 


© Super bright 128 x 128 graphic LCD 
with backlight 


© Battery operated 


DUAL MODULAR 
RECEIVER 


Two lidayeea dant 
Receivers 


Measures RF propagation coverage 
and detects “RF Shadows”. 

Dual modular receivers and 12-channel GPS allow 
users to swap various bands while in the field 
High measurement rate, more than twice that of 
Dr. Lee's recommended 40 plus distance averaging 
Removable, rechargeable Li-lon battery system found on 
standard PC laptops 
Removable 8 MByte compact flash memory system 
for data storage and X/Y coordinate data 
Weighs only 7 pounds fully loaded with USB and Serial 
(RS-232) ports for high-speed connectivity to a PC 


RUGGED HAND-HELD 
SIGNAL STRENGTH 
METER 


Measures RF propagation coverage 
and detects “RF Shadows”. 


High measurement rate, more than twice 
that of Dr. Lee’s recommended 40 A 


Internal eight channel differential GPS 


Removable PCMCIA memory system for 
post processing data import to a PC 


Models Available: 


PAGING (POCSAG/FLEX) 
BERKELEY «. ~~ See cesta 
GSM ISM 
VARITRONICS SYSTEMS *>nssisis® dees 
Liberty Corporate Park, 255 Liberty St., Metuchen, NJ 08840 iIDEN/SMR -WCS 
ETACS IVDS 


Fax: 732-548-3404 + E-mail: info@bvsystems.com 


Custom frequencies 
available upon request. 
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: IN THE PUBLIC INTEREST 


In the smoking section at APCO 


By Robert H. Schwaninger Jr. 


If you’ve met me, you know I’m a 
smoker. For 30 years or so, my 
Winstons and I have been constant 
companions. At first it was just a habit 
thing that no one really noticed. But 
over time, with politics and the need to 
create a scapegoat for every ill known 
to man, smokers, like me, have 
become the nation’s pariahs. 

Did you ever notice that it is il- 
legal to deny service or employ- 
ment to a person with a highly 
communicable disease that can be 
transmitted by airborne viruses and 
that has been found to be deadly in 
some cases; but you can throw a 
smoker out on a whim? Help me 
here. I seem to have lost the equity. 

Anyway, we smokers have been 
relegated to the nether regions of 
public places to perform our sa- 
tanic rituals that involve the terror 
that is tobacco. Standing atop pen- 
tagrams and chanting old Celtic 
phrases that Druids first used to 
conjure up the ghosts of 
hackingphlegmotti, the evil spirit 
of Salem, we gather under eaves, 
in alleys and in designated pens. 

It is there within these haunts 
(outside of the Hynes Convention 
Center in Boston) that I met 
many APCO attendees. The ca- 
maraderie that develops between 
two ostracized people will lead 
to conversation and the exchange 
of knowledge. Mini-seminars are 
held. and people open up to give 
opinions that would be otherwise 
unuttered. And because I went to 
Boston to find out what's burnin’ on 
the public safety side, the smoking 
section proved an ideal spot. 

I talked to Jerry Schulist of Wireless 
Technology Equipment Company from 
Orlando, FL. Nice fella with a bunch to 
say about the equipment side of the 


Schwaninger, MRT's regulatory consultant, is the 
principal in the law firm of Schwaninger & Associates, 
Washington, which is counsel to Small Business in Tele- 
communications. Schwaninger is also a member of the 
Radio Club of America, 


public safety equation. Maria Jacques 
from Augusta, ME, chipped in her feel- 
ings about the travails of being the E9- 
I-1 data manager (actually Maria and | 
met over coffee, another habit of 
mine). And J.D. Bethea of Richmond, 
VA, gave me his real-life view of emer- 
gency communications. 

One guy who was so excited about 
his services that he looked like the 


poster boy for decaf was Monty 
Jenkins of Quality Enhanced Manage- 
ment Systems. Monty was high on 
cigarettes and his company, making 
even the smokers nervous. Another 
guy, Dan Hill of Mobile Installation 
Technologies had those insights that 
only an independent installation con- 
tractor could provide. Interesting stuff. 

But the most interesting people were 
the real APCO people, dispatchers, in- 
stallers, technicians and E9-1-1 supervi- 
sory teams. And when they came out to 
light up, I moved a little closer to get the 
skinny on what was going on in the 
world of public safety radio. 
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First, they were surprised that a law- 
yer was trolling about, eavesdropping 
on conversations and starting a few of 
his own. Seems APCO doesn’t draw too 
many of the dorsal-finned folk. I can’t 
understand why. If a lawyer’s going to 
give advice that fits his clients’ interests, 
he ought to find out what he can about 
those clients. So, I came in ignorance 
and left more enlightened. 

Second, I found out that the 
APCO people were divided into 
different strata, with each sub- 
group having its own agenda. 
To illustrate the most represen- 
tative strata—the people who 
actually have to make the darn 
systems work—let me introduce 
you to Shelly Grant, supervising 
communications technician, De- 
partment of Public Works, 
Marin County, CA, 

Shelly is sharp and on her game. 
Her eyes flash when she talks 
about local politicians and people 
who do the job only halfway. She 
knows what her public safety 
agencies need to succeed in meet- 
ing their communications needs, 
and she is still waiting for the right 
system to be installed. The one 
she’s working with isn't up to her 
standards yet. 

And standards is what she’s 
about. Now, I doubt anyone 
could meet every standard that 
Ms. Grant would create for the 
operation of an efficient radio 
system and associated installa- 
tion and service shop. But she 
leaves no doubt that your inability 
to perform will not be deemed a 
reason for her to lower expectations. 

Shelly Grant represents that strata 
of hard-working dispatchers, installers, 
system designers and other worker 
bees who would prefer to have a sys- 
tem work well for the purpose of 
communicating with officers and 
firefighters, rather than making po- 
litical points in the local arena. Her 
concern is for safety first and votes 
second. If you were ranking her pri- 
orities in setting an APCO agenda, 
she would likely vote for quality stan- 
dards first so that radio manufacturers 


‘eerearuas resets ao OK eres 


Out Here, Field-Proven 
Takes On A Certain Significance. 


You can't always predict where your next job will take you, 
but there is something you can rely on: your Site Master” from 
Anritsu. After years of being dropped, tossed and exposed 
to some of the harshest weather conditions imaginable, 

Site Master has proven to be the world’s best selling cable and 
antenna analyzer, 

Site Master delivers accurate, repeatable performance, A 
field replaceable NiMH battery. And a sleek, lightweight design 


that’s not only easy to carry, it’s extremely rugged. Site Master's 
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Site Master 


user-friendly, menu-driven interface is easy to use and requires 
little or no training. And thanks to its ability to identify, record 
and solve a multitude of problems without sacrificing measure- 
ment accuracy, Site Master makes deployment, performance 
verification and maintenance a breeze, no matter where you are. 
For more information call 1-800-ANRITSU or check out 
our website at www,global.anritsu.com. Site Master from Anritsu. 
The preferred choice among leading network operators and 


service providers worldwide. 


_____ Anritsu 


One world. One name. Anritsu. 


©1999 Anritsu Company Sales Offices: United States and Canada, |-800-ANRITSU. Europe 44(01582)433200, 
Japan 81{03)3446-1111, Asia-Pacific 65-2822400, South America 55(21)527-6922, http-//www.anritsu.com 
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. 3 would be competing on price and 
i ', Te -ols ¢ 

The Only Wireless System That Delivers True eg anes geet 

Then there is the second strata of re- 


Network Dialtone - Including ul Internet Connectivity! | sional operators whose mission stresses 


interoperability among public safety 


IDEAL FOR: entities. These os of the air- 

; waves are given the task of trying to 
® 2 full-service phone lines make the county able to talk to the city 
« Leased-line bypass and the state and other counties, etc. 


They are given the unenviable task of 
dealing with the Byzantine world of lo- 
cal prejudices, politics, entrenched in- 
Actual size just 8 x 10x 5 inches terests and petty squabbles, These are 
in a UV-resistant NEMA 4X enclosure the people who push APCO 25 and other 
that includes a built-in antenna. interoperability standards on manufac- 
turers and operators to make some inter- 
i-WLL TRAILBLAZER™ communication more possible. if some- 

times improbable. 
* FULL BANDWIDTH - Crystal-clear voice; G3 fax and 56k modem compatible. Finally, there is the highest strata 
* NO LICENSE NEEDED - Uses 2.4 GHz license-exempt ISM band. within APCO, whose members focus on 
* NO TUNING - 100% digital, self-configuring, time division duplexing system. eS and Congress. Theae meee 
* COMPLETE PRIVACY - Fully encrypted, spread-spectrum CDMA modulation. doles ho gel more epee fat Heelt 


members and reduced fees and every 
* LOW POWER DRAW - Only 2 to 4 watts; accepts any voltage from 12 to 48 DC. other advantage they can conjure for 


* V.35 interface option 


tek 41707 923 3000 creating a national framework of oppor- 


A 
CWT CARLSON WIRELESS fax: +1 707 923 1913 tunity for their members. These “big 
TECHNOLOGIES, INC. _sales@wireless-telephone.com J Picture” guys provide the terra firma for 


_ 1180- B Everarern Road, Redway, cA 95560 BS Rl i peal com building a better public safety system. 
Pris = ee = ; Too bad their magic wand doesn’t work 


on local politicians. 

Sadly missing in this mix are the 
local councilmen, aldermen, and city 
Minitor II repairs managers—the purse-string people. I 
didn’t meet one mayor. [ never saw 
one county budget analyst. Not one 


5 day turn time 


Minitor I parts inom sg true decision-making, check-writing, 
sal sasiasaiian W Hat rates political animal was sighted in my 

7 BS [I Frequency changes $30 tour of APCO country. Why not? 
& Batteries $4.50 Tone filters/reeds Were they hiding on the show 
vr i floor discussing terms with the com- 
Minitor II parts ce Bx] Minitor ! $20 each puter software gals like Corinne 
Housings $24.50 : &) Minitor I $25 each Vinapol or Jacquie MacDonald? 
[I In stock reeds/filters only Were they chatting up RF emission 


Battery door $12 

Nylon case $15 

Leather case $59 
Batteries $7.50 
Standard charger $29.75 


- people like Rich Biby or Stan Tucker 
Portable radio batteries about liability arising out of the op- 
P100 $36.75 (NTN5451) eration of city towers? Wherever 
P110 $62.75 (HNN8148) they were, I didn’t see them. 

P200 $39.75 (NTN5521) Or maybe they couldn’t be seen 
Minitor If scan board committing a politically incorrect act 
[2 Installed $55 each ee oe mt we me a is 
: Fe the attendees will light a fire 
aL a yee Se) eee under their local decision makers and 
Keynote monitor board| get them to the next show. Their ab- 
Bd Installed $50 each sence was obvious and disturbing. It 


seems to me that before I made a 
800-822-2 180 million-dollar decision to buy equip- 
Fax: 561-683-0059 ment, I'd first gel lo know my op- 


f] Programmer $130 tions. What better place th: 2 
: place than APCO? 
Universal Interface $210 1300 N FL Mango Rd #26 So, bring on the mayors. Let’s see 


] Minitor Ill pagers $319 ones West Palm Beach, FL 33409} what happens when they get a 


(VHF | channel only) a Tse =| SD 22 £- glimpse of Shelly Grant’s reality. i 
http://www.pwservice.com 


Minitor & Keynote are a reg. trademark of Motorola 


Minitor III parts 
) Batteries $3.00 

[1] Nylon case $15 

Standard charger $39.75 
Charger w/audio $129.75 
Gd Vehicular charger $119.75 
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Instantly Detects Battery Faults & 


- "Instant Fault Detection" 
technology detects faulty radio batteries in seconds. 


The Advancelec /FD™ 


AdvanceTec's Negative Pulse Conditioning Charger with /Fp” 
technology now detects faulty radio batteries in seconds. With the average original 
equipment (OEM) charger, the green "ready light" is an indication that the battery 
is able to power the radio through the shift. But what if the “ready light” tells 

you that the battery is good, but in fact the battery is defective and wiil not last 
through the shift. Battery failure can be a simple inconvenience, at best...or result 
in injury or even death. If back-up is needed and the radio batiery fails, the 

onsequences can be unspeakable! 


or Sales Information Call: 1-800-881-8211 


451 W.E. 189th St., Miami, FL 33179 © Tel: (305) 651-3211 © Fax: (305) 651-3296 
E-mail: sales@advancetec.com www.advancetec.com 
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Features of the AdvanceTec 
Negative Pulse Conditioning Charger 
with /FD™ technology 


¢ Instantly detects defective batteries 
¢ Prevents memory from ever developing 
¢ Increases useful battery life by 200%-300% 
¢ Conditions and rapid charges in a single process 
in approximately 1 hour 
Keeps battery at peak condition without 
ever overcharging 
e Can safely top off battery charge at any time 
e Can be used in both office and in the vehicles 
e Wall and car mountable 
e Three year warranty 


@ AN advancelec 
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PUBLIC SAFETY NEWS | 


TETRA standards to be enhanced 


The European Telecommunications 
Standards Institute has approved enhance- 
ments to the TETRA standard in the 3G 
market place. The second-coming of 
TETRA will offer new features such as 
new multimedia services, high-speed data 
rates, 3G compatibility and roaming. 

According to Karl Heinz Rosenbrock, 
ETS] director-general, “The enhance- 
ment of the TETRA standard demon- 
strates the ongoing commitment of ETSI 
to this technology. This decision will en- 
sure that the investments made by manu- 
facturers, network operators and users 
will be protected for many years to come, 
and that the TETRA standard will have ils 
place alongside future 3G technologies.” 

TETRA Release 2 will incorporate ad- 
ditional features in accordance with the 
following, among others: 

LY Evolution of TETRA to provide 
higher speed packet data in support of 
multimedia and other high-speed data 
applications required by existing and 
future TETRA users. 

LI Selection and standardization (as ap- 


propriate) of an additional speech 
codec (or set of codecs) for TETRA, 
to enable intercommunication be- 
tween TETRA and other 3G networks 
without transcoding, and to provide 
enhanced voice quality for TETRA 
by using the latest low-bit-rate voice 
codec technology. 

J Further enhancements of the TETRA 
air interface standard to provide in- 
creased benefits and optimization in 
terms of spectrum efficiency, network 
subscriber capacity, system perfor- 
mance, qualily of service, size and 
cost of terminals and battery life. 

(J Production and/or adoption of stan- 
dards to provide improved 
interworking and roaming between 
TETRA and public mobile networks 
such as GSM, GPRS and UMTS and 
other 3G/IP networks. 

(4 Ensure full backward compatibility 
and integration of the new services 
with the exisiting suite of standards, 
in order to safeguard existing and fu- 
ture inventments by TETRA users. 


DTC sells radio accessories line to CeoTronics 


DTC Communications, Nashua, NH, 
has sold its two-way radio accessories 
product line to CeoTronics, Chesapeake, 
VA. CeoTronics is a wholly owned sub- 
sidiary of CeaTronics AG, headquar- 
tered in Rodermark, Germany. The sell- 
ing price was not disclosed. 

The product line includes all of DTC’s 
securily kits, throat mics, ear mics, head- 
sets and PTT/VOX adapters, primarily 
used in public safety applications. These 
products will now be built in 
CeoTronics’ Chesapeake location. 


DTC will retain its audio and video 
transmitter product lines, as well as its 
RDEF/GPS tracking product lines. 

Nadine Corrieri, audio sales supervi- 
sor for DTC, has been named 
CeoTronics’ sales manager-DTC audio 
accessory products. Corrieri will be relo- 
cating to Chesapeake. 

“This sale brings together two well- 
respected and complementary lines of 
audio accessory product lines under one 
roof.” said Matt Pierson, vice president 
of sales and marketing for DTC. 


HTE captures $1 million contract 


HTE, Lake Mary, FL, has been 
awarded a contract worth more than $1 
million to provide its CRIMES records 
management system and field incident/ 
field accident reporting software to the 
Modesto, CA, Police Department. 

The system will enable the police de- 
partment to centralize multiple data- 
bases, improve productivity within the 
department by eliminating redundant 
data entry and provide immediate acces- 


sibility to the information superhighway 
throughout the department. 

“We spend approximately 18 months 
evaluating public safety systems with 
the goal of improving efficiency and 
eliminating duplicate efforts throughout 
our entire department,” said Capt. Ron 
Sale of the Modesto Police Department. 

The city of Modesto has a population 
of 189,000. The police department em- 
ploys 255 police officers. 
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E.F. Johnson books 
system upgrade 


E.F. Johnson was awarded a 
contract by the city of Eden Prai- 
rie, MN for the upgrade of its mu- 
nicipal radio system, The com- 
pany will expand the 800MHz 
Multi-Net system from six to 
seven channels with Johnson 2008 
repeaters and a Series 3000 net- 
work switch. Work is scheduled 
for completion later this year. 

The contract has an estimated 
value of $410,000. 

“We're pleased to be awarded 
this contract,” Michael E. Jalbert, 
Transcrypt chairman and chief ex- 
ecutive officer, said. “Our upgrade 
will extend the capabilities of Eden 
Prairie’s original E.F. Johnson sys- 
tem, which has served the commu- 
nity well for a decade. In that 
sense, the contract confirms the 
benefits of the city’s original in- 
vestment with our company.” 


D.M. Data soft- 
ware receives 
NFIRS certification 


The C-PLIMS fire manage- 
ment software from D. M. Data, 
Marlton, NJ, received official 
NFIRS 5.0 (National Fire Inci- 
dent Reporting System) certifica- 
tion in September. 

According to D. M. Data, the 
software was among a handful of 
fire management software pack- 
ages to receive this level of certifi- 
cation awarded by the NFIRS 5.0 
review committee. C-PLIMS isa 
fully functional. scalable fire man- 
agement program for tracking and 
recording information associated 
with protecting the public from 
fires and natural disasters. 

NFIRS 5.0 is a national fire in- 
cident reporting system designed 
for fire departments to report and 
maintain computerized records of 
fires and other incidents in a uni- 
form manner. NFIRS 5.0 was de- 
veloped by the United States Fire 
Administration (USFA) in part- 
nership with the National Fire [n- 
formation Council. The USFA is 
part of the Federal Emergency 
Management Agency (FEMA), 
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Get complete information on IFR's new 2975 

digital radio test platform at P25.com. Also 
at P25.com — a Project 25 Resource Center 
for the latest news and info, plus learn more 


about IFR, the leader for PMR testing. 
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A better choice for P25 testing 


With the release of the new 2.7 GHz 2975 digital radio test platform, 
IFR delivers an easy and accurate solution for testing Project 25 
radios, terminals, repeaters and base stations. For Phase I testing, 
you need capabilities to test C4+FM, Common Air Interface 
interoperability, LMBE vocoder, and support of Type III encryption. 
The 2975 delivers. Yet, for all its sophistication, the 2975 is 
incredibly easy to operate. The result is a complete Project 25 test 
solution that’s ready today, and provides a software-driven upgrade 
path as future test requirements evolve. Add IFR’s extensive radio 
testing experience and the 2975 is a better choice for Project 25 
testing. Visit our dedicated Project 25 website at p25.com to learn 


more about the new 2975 digital radio test platform. 


web: www.ifrsys.com email; sales@ifrsys.com voice: (800) 835-2352 I/ 1 4 


communications 


Many public safety 

and government agencies 
have communications needs 
beyond line-of-sight. 
Changes in the last few years 
have made high-frequency, 
single sideband radios 

a simple and suitable answer. 
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Beyond line-of-sight 


a * 


By Donald E. Koehler 


Many areas of the country, including Alaska, still 
require beyond-line-of-sight communications for 
public safety and other government agency use. 
While many managers consider the use of portable 
satellite terminals (P-phones) as the complete answer 
to their needs, many others have once more discov- 
ered the advantages of high-frequency, single-side- 
band (HFSSB) radios for their communications 
needs. I will cover ease of use, cost, portability, mini- 
mum equipment requirements as well as current gov- 
ernment standards and programs for automatic link 
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Printrak's coordinate-based Premier CAD™ system fully automates police, fire and emergency medical 
service agencies’ call-taking and incident dispatching process. It enables dispatchers to quickly and 
easily report incident data while talking to callers and dispatching appropriate units to the scene. 

By using Compaq NonStop fault-tolerant servers to reduce downtime, Premier CAD™ is specially 
designed to meet the high-volume dispatch needs of large, multi-agency, multi-jurisdictional clients. 


DISPATCH WITH PRINTRAK 


CN ‘ The 

Bre * Digital 

~~ PRINTRAK’ wage Justice Ba, 
Z INTERNATIONAL INC. Solution™ “am 
F ov 744/238-2000 Toll Free 800/666-2707 Telefax No. 714/666-1055 www.printrakinternational.com 
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establishment (ALE) systems and 
SHAREs, a frequency sharing program. 
Relevant operating technical standards 
are FED-STD-1045 through 1052. 
Unless you work with HFSSB sys- 
tems, you may not be aware of the num- 
ber of systems in use or the applications 
for public safety. Much of the desire for 


agencies to move away from this type of 


communications system was the per- 


ceived complexity of operation, lack of 


reliable paths and assumed need for 


massive antenna systems. Howeyer, 
things have changed in the last few years. 
Modern automatic link establishment 
(ALE) radio systems convert the opera- 
tion of the system from a complex en- 
deavor to one as simple as using the tele- 
phone. ALE, under Federal Standard 
FED-STD-1045A (see the standard at 
www.its.bldrdoc.gov/fs-1045a/45- 
Scop. htm) allows similar equipment to 
“meet” on the best frequency for com- 
munication—all with no operator 


While your communications center may only have one 
or two radio dispatch positions, your need for dispatch 
console performance is every bit as critical as those of 


a larger center. 


A richer feature set, greater flexibility, and rock solid 
“7/24" reliability clearly separate Zetron’s Model 4010 


from the competition. 


A built-in controller and up to 12 radio interfaces: make” . 
the Model 4010 the perfect solution. 
A\ smaller the ata pee centers. 


Pet 


Zetron, Inc. PO Box 076. Kedmbil WA 98073-9704 USA 


Ph: (425) 820-6363 Fax: (425) 820-7031 
Email: zetron@zetron.com Web: www.zetron.com 
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intervention. Gone are the days of knob 
twiddling and flipping numerous 
switches. Motorola makes a line of me- 
dium-powered portable radios 
(MICOM-2E) that communicate with 
each other to maintain a telephone-like 
circuit, They also offer digital interfaces 
for email, seleal, priority and guard 
channels. You may have seen some of 
these as part of some agencies’ Y2K 
preparations. 

The cost of HFSSB radio is limited to 
the initial installation, training and nor- 
mal maintenance found on any commu- 
nications systems. While satellite radio- 
telephones offer high-quality circuits 
around the clock, they can also cost 
close to $3 a minute (or more), and you 
may have trouble in finding transponder 
space as an itinerant user. This becomes 
even more of a problem in a wide-area 
disaster where communications are 
critical for public safety. HFSSB, on the 
other hand, carries no such toll in most 
areas of the world. If you are willing to 
use non-ALE equipment, the cost is 
even lower. 

The size of HFSSB equipment has di- 
minished considerably in the last several 
years. Dash-mount radio systems are avail- 
able from several vendors and come with 
remote autotune antenna systems that can 
be mounted in several types of mounts. 
Along with size reduction, the use of di- 
rect, digital synthesizers means that drift is 
no longer really an operational factor, al- 
lowing the use of outboard digital commu- 
nications systems for computer-to-com- 
puter or text-based communications. Drift 
rates of less than three parts per million are 
common, and some units offer even tighter 
specs for frequency control. Operating fre- 
quencies are stored in memory, often with 
hundreds of “channels” available in even 
the smallest of rigs. 

What does it take to operate an 
HFSSB system? As they say. “Your mile- 
age may vary.” The most common sys- 
tem type found in public safety is the ex- 
ample here in Alaska, a fixed base station 
with a larger antenna array and small 
portable de-powered units used in the 
field. In the case of Alaska, a mix of 
commercial Motorola and Harris units 
are deployed with modified (approved) 
Kenwood amateur service radio sets. 
The amateur radio population in Alaska 
has along history of public safety sup- 
port from territorial days to the “big one” 
(earthquake) in 1964, so the state is pre- 
pared with both types. 

Acommon emergency field system is 
supplied with an HF set, antenna, cable 
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HE TAKES RISKS [> 
EVERY DAY. i 


(RE OEP 


WITH OPENSKY; HIS wes, 

COMMUNICATION SYSTEM aes) 
ISN’T ONE OF THEM. y 

His JOB: ; ¥ i 


Lt. Jake Richards doesn't enter a burning building without the right 
equipment — his turnout gear, his SCBA, and his OpenSky radio. 
OpenSky integrates voice and data on the same channel 
and puts an entire IP-based mobile network in the palm of 
his hand. This means he’s never alone ina crisis. He can 
communicate directly with his team, the paramedics, 
the police — or any agency on the OpenSky network. 
Lt. Richards never knows what the next call will bring, but he 


does know that with OpenSky he'll always be connected 


OUR TECHNOLOGY: 

OpenSky gives you a flexible, scalable, packet-switched mobile 
communication network with end-to-end IP voice and data 
applications for your statewide, regional or local network. 
Utilizing an open architecture and industry-standard 
products, OpenSky delivers cutting-edge technology at an 
upgrade cost that’s remarkably affordable. For increased coverage, 


capacity and quality of service, switch to OpenSky. 


JpenSky 


Always on. Always there. 
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Call 1-877-OPENSKY to schedule a free, 
customized OpenSky consultation. 


Electronics ie 
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ac and de power supplies, appropriate 
VHF or UHF public service hand-held 
radios and if the situation calls for it, a 
citizens band radio set. This field set 
would communicate back to a central 
site equipped with commercial ALE 
gear or an amateur radio operator (sev- 
eral are on staff at the state EOC) as the 
situation develops. The central site is set 
with both large log periodic and simple 
dipole antenna arrays. This type of ar- 
rangement permits maximum flexibility 
and minimum cost to operations. Many 
other states have similar situations. 
Federal standards are aimed more at 
protocols rather than simple technical 
specifications. The standards of most 
interest to public service agencies are: 
pFED-STD-1046 HF Radio Automatic 
Networking—tThis includes polling, 
connectivity exchange and enhanced 
LQA. 
P FED-STD-1047 HF Radio Automatic 
Store-and-Forward—This includes 


Harris’ RF-350 HFSSB radio set. At 1kW out- 
put, it is powerful, but it is non-ALE as in- 
Stalled. It is compatible with amateur ser- 
vice support. 
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For nearly half a century, Sinclair Technologies has been making waves in the ' z 2 IR 
wireless communication industry. From this experience we now look to the future S! L\ SCL 
with the industry's most trusted and durable range of wireless communication TECHNOLOGIES INC. 


products. From antennas to transmitter combiners to receiver multicouplers to 
Cavity filters, when you want to get the message across the name to trust is Sinclair. 
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www.sinctech.com 
1-800-288-2763 
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Attention: Public Communication Officials 


Com-Net Ericsson's mission critical mobile radio Build-To-Suit and 
Purchase/Leaseback programs can make life a day at the beach. 


Your vacation begins immediately, thanks to our unique project 
financing program backed by capital stability and 
ever increasing financial strength. 


Your colleagues in operations management 

will quickly join you once they discover 

Com-Net Ericsson's network operational 
capabilities and quality reputation for 
maintenance, disaster restoration, and 


Com-Net Ericsson... 
The right partner for your 
mission critical radio network. 


message store-and-forward and network 
coordination and management. 
p> FED-STD-1048 HF Radio Automatic 
Networking to Muiltiple-Media—This 
includes features that interface with 
other types of communications systems. 
p FED-STD-1049 HF Radio Automatic 
Operation in Stressed Environmenits— 
This includes linking protection that re- 
lates to link authentication, address pro- 
tection, antispoofing, encryption and 
anti-interference. 
pFED-STD-1050 HF Radio Baseline 
Parameters—This defines the minimum 
performance requirements to enable the 
radio to support automated operations. 
P FED-STD-1051 HF Radio System 
Controller Interface—This defines the 
functional interfaces both for radio con- 
trol and for higher level functions. 
pFED-STD-1052 HF Radio Modems— 
This includes high-performance 
modems, minimum mandatory inter- 
operability modes and an automatic 
error-free message delivery system. 

The National Institute of Standards 
and Technology (NIST) offers support 
for ALE maintenance by offering re- 
corded tones to use for off-the-air testing 
and adjustment. Use the Internet to ob- 
tain the full text of these standards. A 
comprehensive review of these standards 
prior to issuing a request for bid or re- 
quest for proposal may save funds and 
ensure that equipment purchased will be 
compatible with the maximum numbers 
of public safety users. 

Public safety users may find themselves 
sharing a pool of frequencies—which is 
not all bad. Your application and location 


"RECORDING 
SCRITICAL 


will determine what frequencies you may 
use. SHAREs may be something your 
agency would want to participate in. Ac- 
cording to representatives of the program, 
“The purpose of SHAREs is to provide a 
single, interagency emergency message 
handling system by bringing together ex- 
isting HF radio resources of federal and 
federally affiliated organizations when 
normal communications are destroyed or 
unavailable for the transmission of na- 
tional security and emergency prepared- 
ness information. SHAREs further imple- 
ments Executive Order No, 12472, Assign- 
ment of National Security and Emergency 
Preparedness Telecommunications Func- 
tions, dated April 3, 1984.” For more see 
www.ncs.gov/n3/shares/overview.htm. 
It may not be for you, but itis worth look- 
ing into if your group is focused on disaster 
response, recovery or restoration. 

HFSSB radio systems may not be for 
everyone—but they provide a low-cost 
alternative to dependence on satellite- 
based systems that can be both costly 
and difficult to gain access to in emer- 
gency situations, Modern systems are 
small, lightweight and automatic, and 
they provide messaging when alterna- 
tives might not exist. Many states cur- 
rently count on HFSSB systems for a va- 
riety of public safety communications. @ 


To learn more visit: 
www.motorola.com/LMPS/RNSG/ 
mobiles/micom/ 
wsp3.wspice.com/~bfreeman/comm/ 
hf_radio.htm 
www.rfcomm.harris.com/defense- 
comnyssradios/ 


Voice Recording Systems Built for Today’s Communication 


Affordable 
Reliable 
Easy To Use 
Dependable 
Made In USA 


Building 
Recording Systems 
For Over 30 Years — 


Installing /operating 
HFSSB systems 


Read the manual. Some autotuners 
require the radio to be bonded to the 
set. Other systems require the tuner to 
‘float’ against ground. Install a battery 
saver/cutoff switch at the same time 
the radio goes in a vehicle. A 1O00W ra- 
dio will drain a battery flatter than a sili- 
con armadillo on the Information super- 
highway in short order. If you don't have 
one from the equipment vendor, print up 
a field operations/users’ manual (or use 
the one from www.sgceworld.com/ 
publications/pubs.htm). The callouts 
you save are your own. 

Safety is important. Post placards on 
the dash warning of overhead power 
lines and provide antenna tiedowns. If 
you plan on using an NVIS-type of exter- 
nal antenna, put an Interlock on the 
tuner to defeat use if no antenna Is con- 
nected. Post DANGER/HIGH VOLTAGE signs 
on the tuner assembly and antenna 
whip or feed. If you use a portable sys- 
tem, be prepared to spend some time 
training users. Use polarized dc connec- 
tions and a single type of antenna con- 
nector. Have fun. 


For A FREE Brochure 
or More Information on JEI Products Call 


530-677-3210 


COMMUNICATION RECORDING SYSTEMS 


3087 Alhambra Drive 
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Cameron Park, CA — www.jei-inc.com 
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Discover... 


Times Microwave Systems' 
LMR® non-kinking, flexible coax 
communications cable. 


Until Times LMR® flexible communications coax came along, 
cable installers had to deal with easy-to-kink corrugated copper 
cable and their hard-to-install connectors or use braided cables 
with inferior RF performance. Now, LMR flexible communications 


coax provides superior RF performance, better 


flexibility and easier to install connectors. 
The result is better system performance 
at a lower cost, making LMR coax, 
connectors and accessories the best 


choice for all antenna feeder and jumper 


applications. Discover all the benefits of 
Times LMR® — call us at 1-800-TMS-COAX 


or Visit Our web site at www.timesmicrowave.com 


i TIMES MICROWAVE SYSTEMS 


A Smiths Industries company 


World Headquarters: 358 Hall Avenue, Wallingford, CT 06492 » 203-949-8400, 1-800-867-2629 FAX: 203-949-8423 
International Sales: 4 School Brae, Dysart, Kirkcaldy, Fife, Scotland KY1 2XB UK « +44(0)1592655428 FAX: +44(0)1592653162 


www.timesmicrowave.com 
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Designed for cost savings @ Uses existing infrastructure # One channel at a time migration « Same coverage range as FM 


Multiplication. 
Clear and Simple. 
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ANALOG DC/MA DIGITAL 
CHANNEL REPEATER CHANNELS 


And eight times more capacity means greater profits. 
It is now possible to offer complete digital wireless service with the 
capacity increasing ability of DC/MA® Digital Channel/Multicarrier 
Architecture. Simply remove one of your analog repeaters 


and replace it with a DC/MA repeater. You now have an 
8-digital channel trunked system. With DC/MA you 
are ready to start selling 8 times the capacity 
with a digital solution allowing you 
to increase your revenue potential 
by at least 8 times. For more information on 
how you can become part of the digital 
future contact us at: 972-304-3237, 
marketing@comspacecorp.com, 


www.comspacecorp.com 


DC/MA "it 
Digital Done Right. ComSpace # 
ie caleanes - 
“Technology Development 
Circle (22) on Fast Fact Card for the Wireless Future” 


Superior voice quality using the AMBE+ vocoder by DVS] @ Subscriber units manufactured by Hitachi Denshi, Ltd. 


DUMMY is a registered trademark of ComSpace Corporation AMBE+ is a registered trademark of Digital Voice Systems, Inc, 


TECHNICALLY SPEAKING 


Public safety communications maintenance 


Radio communications is often a life- 
line for both public safety workers and 
members of the public. Is your commu- 
nications system operating at peak per- 
formance? The communications system 
consists of several components: an- 
tenna, power supply, receiver, transmit- 
ter and remote control unit(s). Unless 
you check the various components fre- 
quently and maintain them to the high- 
est standards, your system probably 
isn’t working as well as it could. 

Checking out your mobile and base 
station equipment means going be- 
yond just checking the “bench” sensi- 
tivity of the receiver and the power 
output of the transmitter. If you're in 


DIRECTIONAL 


500 
TERMINATION 


charge of maintaining a public safety 
communications system, run complete 
checks on all parts of the system as 
often as your schedule and other du- 
ties permit. Here are a few things you 
should not overlook. 


Site problems 

Site problems include anything at the 
base station site that would degrade station 
operation. Commercial power instability, 
noise and interference, new tower con- 
struction, backup power supply problems, 
insect and rodent infestation, HVAC mal- 
functions and inadequate site security are a 
few of the things that could adversely af- 
fect yourcommunications system. 


Figure 1: This test setup is used to determine the effective site sensitivity of the receiver. 
The signal generator is connected to the “coupled” port of the directional coupler. 


TRANSMITTER 


Figure 2: Here is the typical repeater setup using a duplexer and a single antenna. The 
job of the duplexer is to keep the transmitter signal and noise out of the receiver. 
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Simplex base station 
To check the simplex base station, it 

is necessary to run all the basic test and 
measurement procedures such as 12dB 
SINAD sensitivity, audio distortion al 
rated audio level and modulation accep- 
tance bandwidth, In addition to these 
receiver checks, it is important to mea- 
sure effective site sensitivity. To measure 
the effective site sensitivity, use the 
setup shown in Figure | at the left. The 
procedure is as follows: 

1, Adjust the signal generator to pro- 
duce 12dB SINAD on the SINAD 
meter with the 500 termination 
connected to the input of the direc- 
tional coupler. Measure and record 
the signal generator level. This be- 
comes the reference level. 

2. Remove the 500 termination, and 
connect the antenna to the input of 
the directional coupler. The SINAD 
meter indication should be de- 
graded with the antenna connected. 

3.Increase the signal generator level 
until the SINAD meter again indi- 
cates 12dB SINAD. 

4, The difference between the reference 
level (step 1) and the new generator 
level (step 3) is equal to the amount 
of degradation that noise or interfer- 
ence is causing to the receiver. 

The basic transmitter test and mea- 
surement procedures should also be 
done. This would include transmitter 
output power, frequency and deviation 
as well as deviation sensitivity. Be sure 
to check the forward and reflected 
power from the antenna. All of these 
measurements should be recorded and 
compared with previous measurements, 
Any significant variance should be 
noted and investigated. 


Repeater station 
Because a repeater transmits and re- 
ceives simultaneously, some additional 


Contributing Editor Kinley, MA? s technical consult- 
ant and a certified electronics technician, is regional 
communications manager, South Carolina Forestry 
Commission, Spartanburg. SC. He is the author of Sran- 
dard Radio Communications Manual. with Insirumen- 
tation and Testing Techniques, which is available for 
direct purchase. Write to 204 Tanglewylde Drive. 
Spartanburg, SC 29301, 

Kinley’s email address is hkinley@home,com. 
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Introducing the new CSM-1000 
service monitor. With powerful 
digital features, this new com- 
munications test tool gives the 
LMR industry what it needs for 
both field and bench measure- 
ments. The CSM-1000 includes a 
100 KHz to 1000 MHz spectrum 
analyzer, full-duplex generate 
and receive, 200 watt power 
meter/dummy load, 50 KHz 
oscilloscope, dual tone genera- 
tors external VGA monitor con- 
nector and RS-232 interface. 


Measurement tools include devi- 
ation, power, SINAD, frequency 
error, received CTCSS, DCS and 
DTMEF, and selectable audio, RF 
and video bandwidth filters. The 
unit weighs in at 26 pounds 
without battery. 


Options include a tracking gen- 
erator, analog and digital paging, 
high stability timebase, a 2 hour 
capacity battery, rugged carrying 
case and a planned digital receiver. 


Software updates are available 
from our web site and can be 
installed remotely in your shop, 
using the included Windows™ 


upload software. 


If you are looking at replacing 
your old service monitor or 
upgrading to a new, more powerful 
instrument, look to the CSM-1000. 


Leasing program available. 
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Link Communications, Inc. 


Phone: (406) 245-5002 / FAX: (406) 245-4889 
Sales Order Number: 1-800-610-4085 
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CELLULAR, PCS & WIRELESS LOCAL LOOP 
MICRO FILTER PROTECTION. 


THE 


INDUSTRY?S 
FINEST 
LIGHTNING 
PROTEGTION 


PRODOCTS 


PolyPhase 
A SMITHS INDUSTRIES COMPANY 
P.O. Box 9000, Minden « NV 89423-9000 USA 


Tel (800) 325-7170 (775) 782-25N 
Fax (775) 782-4476 » www.polyphaser.com 


180 9001 CERTIFIED 


CIRCLE (24) ON FAST FACT CARO 


TRANSMITTER 


Figure 3: This setup is used to determine how much the duplexer is reducing the sensitivity 
of the receiver. The signal generator level is recorded as reference #2 in the procedure, 
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TRANSMITTER 


DIRECTIONAL 
COUPLER 


Figure 4: This setup is used to establish a reference level in order to determine how much 
degradation is caused by the transmitter to the receiver sensitivity. The level of the signal 
generator will be recorded as reference level #1. 


test and measurement procedures need 
to be applied when checking out the per- 
formance of a repeater. Assuming the 
use of a duplexer, the following test and 
measurement procedures are imple- 
mented. See Figure 2 on page 20. 

The first test is to check for receiver 
desensitization caused by the insertion 
loss of the receiver side of the duplexer. 
This would be caused by improper tun- 
ing of the duplexer. Here are the steps 
required to make this measurement. 
|. Disconnect the receiver input from 

the duplexer and connect a dummy 
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to 


load to the transmitter output or to the 
antenna port of the repeater. 


. Measure the receiver sensilivily as 


you normally would using a signal 
generator and SINAD meter. Record the 
signal generator setting as reference 
#1. Using the same setup, measure the 
modulation acceptance bandwidth. 


. Using the setup shown in Figure 3, 


measure the receiver’s 12dB SINAD 
sensitivity through the duplexer. 
Record the signal generator level as 
reference #2. 


. The difference between reference #2 
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and reference #1 is the sensitivity re- 

duction caused by the insertion loss 

of the duplexer. 

The next step is to measure the re- 
ceiver degradation caused by any trans- 
milter noise or receiver desense from 
the associated repeater transmitter. The 
procedure is outlined here: 

1. The reference measurement is made 
using the setup shown in Figure 4 on 
page 22. Note that the transmitter is 
connected toa dummy load. The an- 
tenna port of the duplexer ts terminated 
into a dummy load and the transmitter 
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bo 


oo 


port of the duplexer is terminated into a 
500 termination. 

. The signal generator is adjusted to 
produce 12dB SINAD at the receiver 
output. This signal generator level is 
recorded as reference level #1. 

. The setup is changed as shown in Fig- 
ure 5 above. The transmitter is con- 
nected to the transmitter port of the du- 
plexer. The signal generator is then re- 
adjusted to produce 12dB SINAD at the 
receiver output. The signal generator 
level is recorded as reference level #2. 

. The difference between reference 
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level #1 and reference level #2 is 
equal to the amount of degradation 
the transmitter is causing to the re- 
ceiver sensitivity. Any degradation is 
due to insufficient isolation provided 
by the duplexer. 

5. A final step is to determine how much 
degradation, if any, is caused by con- 
necting the antenna to the duplexer. 
Figure 6 on page 24 shows the final 
setup for this measurement. The sig- 
nal generator will again be set to pro- 
duce 12dB SINAD at the output of the 
receiver. The signal generator level 
will be recorded as reference level #3. 
The difference between reference 
level #3 and reference level #2 is 
equal to the amount of degradation 
caused by the antenna. A significant 
difference between reference levels 
#2 and #3 would indicate some prob- 
Jem with the antenna or connectors 
causing noise to be generated. 

When the tests are completed, be sure 
to check the squelch opening of the re- 
peater. The squelch gate should be set so 
that weaker signals can open the repeater 
but not so critical that “falsing” becomes 
a problem. If the CTCSS was defeated 
during the receiver tests, it should be en- 
abled before leaving the repeater. 


Mobile installations 

Perform the normal test and measure- 
ment procedures on the radio with it in- 
stalled in the vehicle. Check the supply 
voltage at the battery and at the radio in- 
put in the transmit mode. Any significant 
voltage drop should be investigated. 
Make sure that the de supply cables are 
large enough for the transmit current 
drain. Check for corrosion around the 
connectors. Inspect the wiring to make 
sure that itis well secured and out of the 
way of the operator, and make sure that 
any wiring under the hood is routed away 
from the engine and any heat sources. 
Check to see that the fuse is the proper 
amperage. Make sure that no other de- 
vices have been connected to the radio 
supply voltage lines. Check for possible 
interference to the radio with the engine 
running. Also, check for possible inter- 
ference to the engine performance with 
the transmitter keyed. 

Frequent inspections and performance 
verifications will help you locate troubles 
before they become real problems. It 
might even reduce the number of those 
dreaded calls on weekends and holidays. 
And keeping the number of failures down 
won’t harm your reputation. Who knows? 
Maybe the boss wil notice. 

Until next time—stay tuned! a 
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Resistance to the evolution 
of test equipment 

for installation 

and maintenance is futile. 
Manufacturers 

are trying to make the 
technician’s job easier, which 
may involve several changes 
in the appearance, 
ergonomics and functions 
of test equipment. 


By Nikki Chandler 


technicians might have a 
new nickname in the fu- 
ture. Instead of “Radio- 


men,” they might be 
known as “Robo-techs.” The future 
of installation and maintenance of 
communications systems looks curi- 
ously like a scene out of Robocop. 
except it’s the radio technician com- 
ing to save the day outfitted in ... test 
equipment? Well, the future RF tech- 
nician may be wearing at least part of 
his equipment used on the job. 

The wearable equipment is just 
part of the forecast for RF testing. 
Actual functions and processes 
will most likely change as time 
goes on, also. 

Test equipment manufacturers 
are trying to make the technician's 
job easier, which spurs research, 
development and predictions. As 
the radio changes, so does the job. 
“The technician’s job drives the 
test equipment’s functions, and the 
radios drive the technician's job.” 
said David Hagood, IFR Systems 
design engineer. 


From the beginning ... 

Over the years, test equipment 
has traveled the same path as other 
types of electronic equipment. But- 
tons have gotten smaller and softer, 
boxes have grown smaller and 
lighter, and designs have become 


Head-mounted displays (HMD)} may be- 
come 21st-century standard equipment. 
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more updated. More CRTs have digi- 
tal. color displays—although we 
haven't seen any “fashion-colors” test 
sets yel. 

“Test instruments have gone from 
being upwards of 50 pounds to 70 
pounds, down to 35 pounds,” said 
Yuenie Lau, Anritsu’s field solutions 
business unit marketing manager. 
“Test equipment doesn’t have to be 
big and large.” 

A good example of the shrinking 
size of some test sets would have 
to be Anritsu’s four-pound spectrum 
analyzer, which it introduced in 
April 1999. “Losing 26 pounds,” 
the hand-held analyzer covered the 
1O0kHz to 3,000MHz frequency 
range, Anritsu has also just intro- 
duced a new model of the ana- 
lyzer (MS2711A) with a higher 
dynamic range and phase noise 
performance. Anritsu claims the 
analyzer’s firmware simplifies 
the process of making measure- 
ments and interpreting the re- 
sults, which are shown on a 
large, high-resolution LCD. 

Radios are also getting smaller. 
They feature smaller parts with 
more functions. With fewer Lest 
points to probe when trouble- 
shooting, the technician is increas- 
ingly limited to finding which 
board is bad and replacing it. 
“This means the lest equipment 
needs to be able to quickly supply 
a GO/NO GO on a board level,” 
Hagood said. 

Manufacturers have also 
added more features and func- 
tions, whether they have pro- 
duced whole new test sets, or up- 
graded existing boxes with new 
software, Agilent Technologies con- 
stantly releases new options for ex- 
isting test equipment. 

“|Companies] have put more func- 
tions in each instrument. added more 
tasks, and test equipment is much 
more software driven.” Lau said. 

The type of radio systems has also 
driven changes in test equipment. 
“Gone are the days of plain-ol’ push- 
to-talk NBFM [narrowband FM],” 
Hagood said. More systems are going 
to trunking, so the technician will 
have to set up more parameters fo test 
the radio (i.e., all the trunking func- 
tions—system ID, call group, channel 
mappings). The test equipment has to 
support these protocols and give the 
technician some means to save all 
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those settings. Ideally, the test equip- 
ment should be able to get the param- 
eters from the radio, or from the air 
by “sniffing” the control channel, 
Hagood said. 

Spectrum allocations and the 
transition to digital are also 
changes that continue to spur test 
equipment development. The 
trunking protocols themselves are 
going to narrowband digital modu- 
lation (6.25kHz or less), so the ra- 
dios require a digital signal proces- 
sor (DSP) for final demodulation 
and decoding. 

“The technician cannot use the 
time-honored technique of ‘push a 
IkHz tone through and listen to it, 
since the system’s audio is almost al- 


The technician's 
job drives the 

test equipment’s 
functions, and the 
radios drive the 
technician's job.’ 


ways passed through the vocoder,” 
Hagood said. “The test equipment has 
to do a bit-error rate testing and sup- 
ply canned bit patterns (the digital 
equivalent of normal test tones).” 

Frequency use also changes test- 
ing. “Frequencies are going up as 
spectrum gets tighter, Systems 
above I1GHz will become more 
common in urban areas,’ Hagood 
said, “Also, as repeaters are de- 
ployed, more microwave links will 
be set up to allow the systems to 
be tied together.” 


The crystal ball 

Making the technician's job easier 
means improving the ergonomics of 
the equipment he uses. For example. 
Hagood said a hands-free, head- 
mounted display might help a techni- 


cian who's “rummaging around in- 
side of the equipment.” 

“Any instrument that supports a 
standard external VGA display can 
use the head-mounted displays 
(HMD) that are currently available. 
So new service monitors should be 
able to use an HMD,” Hagood said. 
He questioned the current feasibil- 
ity for RF technicians’ use of 
HMDs because of price, but “give 
HMDs about another two years to 
get below $200, and | think it'll 
start to pick up.” 

The military uses HMDs now, “to 
allow the techs to crawl around 
planes, tanks and ships, fixing 
things,” he said. 

Hagood discussed the possibility 
of integrating service manuals 
with equipment in an interview 
two years ago (“Making the 
Machine Smarter,” MRT, No- 
vember 1998). “One the of the 
things that may show up in fu- 
ture units would be to embed a 
Web browser and have an inter- 
nal CD-ROM or hard drive that 
we could get manufacturers to 
put their service manuals on in 
HTML and allow the unit to 
bring that up,” Hagood said. “If 
you couple that with an HMD, 
you'd have a very good diag- 
nostics system.” 

Wearable computers with 
HMDs are already available for 
several applications. The com- 
pany that holds the patent for 
hands-free wearable computing, 
Xybernaut, is already marketing 
its products to businesses. It in- 

cludes telecommunications as an 
application for its wearable PCs. 

“Your workers have to stop work to 
check work orders, schematics and 
manuals. How much time could they 
save with online manuals they can 
even reference on the move?” the 
Web site, www.xybernaut.com, 
reads. “Your field personnel have to 
repair and maintain equipment— 
sometimes 40 feet off the ground. 
How much safer and more productive 
would they be with hands-free com- 
puting power?” 

Xybernaut says that its PCs can be 
used for repair, installation, wiring 
closet maintenance and GPS/GIS as- 
sisted inventory audits. 


Chandler is senior associate editor. 
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Currently, the Xybernaut products 
make users resemble Star Trek 
“Borgs.” The Mobile Assistant LV in- 
cludes the 1.1-inch color HMD with 
microphone and carpiece, through 
which the user sees a video display. 
The unit also comes with a battery- 
powered central computer weighing 
less than two pounds that clips onto 
the vest or belt. The head-mounted 
display has an optional miniature 
video camera or a palm-size, color 
touch-screen that straps onto the arm. 


A mini-keyboard ts also available. 

Wearable computers could be in the 
cards for RF technicians, at least in one 
situation, according to Hagood. “In the 
case where the test equipment can be in 
one location and the tech at another (the 
base of the tower and hanging off the 
side of the tower, for example), then a 
wearable PC plus wireless link to the 
test equipment may make sense.” 

For the actual test equipment to be- 
come wearable is another story. “Unfor- 
tunately, while the processing part of a 


When Lindgren’ Experience Goes In... 
EMI/RFI Noise Stays Out. 


Product 
Development 


Design/ 
Consultation 


For reliable EMI/RFI shielding per- 
formance, turn to the most experi- 
enced manufacturer in the shielding 
industry: Lindgren. We provide the 


product development, design/consulta- ——>gpoaReN 


tion, engineering expertise, and quality 
testing that result in the most effective 
EMI/RFI protection and product 
choices within the industry, 


RF 


Tel O40 507.7200 © 


© 400 High Grove Boulevard « 


Quality 
Testing 


Engineering 
Expertise 


For application assistance or 
to request our literature, call 
(630) 307-7200. Visit our 


website at www.lindgrenrf.com. 


LINDGREN 


EN CLOGS Ue ES, 


INC 


Glendale Heights, IL 60139 


Fax, OM) 407 7577 
F-m.al info@lindgrenrfcom « 


Web: www lindgrenri.com 


An ESCO Company 


CIRCLE (31) ON FAST FACT CARD 


30 MOBILE RADIO TECHNOLOGY NOVEMBER 2000 


piece of test equipment gets smaller due 
to advances in computers, the RF side 
doesn't,” Hagood said. “Yes, a 
cellphone’s RF section is becoming a 
single chip, but when you have to do 
parametrics on the signal, you cannot 
use the off-the-shelf parts. Also, do you 
really want to try to feed a 250W 
repeater’s RF output into a device the 
size of a Palm Pilot?” 

Lau sees test equipment as definitely 
getting smaller and lighter as technol- 
ogy develops. “If somebody starts pro- 
ducing low-power-consumption RF ICs 
that fit the test equipment applications, 
then we start heading toward blue-sky.” 
he said. “And [the blue sky] is low- 
power, battery-operated, good visual 
and audio system, one-button function- 
ality, automatic feedback.” 

Hands-free is the direction communi- 
cations has always been heading, so 
voice activation of test features will 
probably become more common. 

Lau predicts that test equipment will 
be voice activated and responsive. “The 
technician will ask the test equipment 
what to do, and it will say “yes” or ‘no,’” 
he said. The machine just has to be ad- 
vanced enough to understand language. 
which is one function under develop- 
ment and improvement, 

Other advancements that will be 
made in the future are more function- 
oriented, as history has suggested. 
More and more protocols are coming 
onto the horizon, and “as users need 
interoperability between systems 
(LTR, EDACS, Project 25, TETRA, 
MPT-1327, etc.), they will need more 
equipment that can adapt to different 
protocols,” Hagood said. 

Hagood predicted future instru- 
ments would be able to guide the 
technician through the calibration pro- 
cedure with “calibration wizard”-type 
applications. The wizard may be ge- 
neric to all radios, or may be specific 
to the instrument. 

As radios evolve and test equipment 
must work with them, more diagnostics 
may be brought out of the radios them- 
selves. “Some self-calibration routines 
will exist in the radios (e.g.. feed a 
known carrier frequency into the radio, 
press a button and the radios adjusts its 
TXCO to null out any frequency error). 
Ata minimum, more test points will 
have to be brought out of the radio to 
support things like BER testing,” 
Hagood said. 

As a result of more adjustments in 


www .mrtmag.com 


radios becoming digitally controlled 
potentiometers or software variables, 
more of the calibration will be done 
without opening the radio. Then, “the 
old ‘thumbwheels and dials’ interfaces 
to test instruments will give way to the 
more computer-like user interfaces,” 
Hagood said. “The complexity and flex- 
ibility of the test instrument will require 
user interfaces that are reprogrammable, 
and thumb-wheels, analog meters and 
switches cannot be reprogrammed.” 

The Internet will play a larger part in 
the future of test equipment also, (as it 
does in everything else). Instruments 
will be able to update their software 
across the Internet, allowing users to 
purchase new options, get software up- 
grades and obtain bug fixes. They might 
also download setups for common ra- 
dios without sending the equipment in 
to the manufacturer. 

The test equipment will become 
“smarter” too, reading and writing the 
programming data for the radio, Hagood 
said. “This will allow the instrument to 
read the frequency list, trunking param- 
eters and model number from the radio, 
or set it to a known state for testing,” 

The future may come quicker if radio 
manufacturers standardize more, which 
is one of the only obstacles to the rapid- 
moving technology. 

“Side connectors on radios, pro- 
gramming interfaces and protocols 
used all need to move away from 
proprietary protocols to well-docu- 
mented standards,” Hagood said. 
“While it may make a company 
more money in the short run to have 
different cables, programming soft- 
ware and test fixtures from every- 
body else, it makes a service shop’s 
job far more difficult.” 


Revelations 

IFR Systems, Wichita, KS, is working 
on a test set that embodies some of these 
futuristic features. The test set, the 2975 
project for Project 25, is a software ra- 
dio, according to Hagood. It features a 
“computer-like user interface; TCP/IP 
networking via Ethernet, allowing for 
full remote control of the instrument; a 
built-in scripting language for building 
test programs for different customers’ 
radios; software updates via the 
Internet; and a software design | hope 
will allow us to keep upgrading for a 
very long time.” 

Anritsu also continues to work toward 
the “blue-sky” future of test equipment. 
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“We're looking into a lot of different 
technologies. Test instruments just 
haven't gotten the glory and volume that 
other parts of the industry have gotten,” 
Lau said. The test equipment sector has 
had to pull components from high- 
volume markets such as cellular to spur 
production of test sets. “We have to take 
advantage of the DSP." he said. 
Advancements in job tools have made 
everyone’s job easier, and at least 
quicker (most of the time). Computers 
themselves have been adapted to just 


about any job you can imagine, and 
many workers have to continuously 
adapt to these instruments. 

RF technicians’ tools are adapting 
to the changing face of RF communi- 
cations, so the technicians must adapt 
to the changing equipment (maybe 
even become part of it?). Ideally, 
these tools will make the job more ef- 
ficient and cost-effective. That way, 
technicians will have more time to 
play virtual reality games—or watch 
their digital titovisibns, @ 
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Keep your guard up 


Changes in the RF test shielding industry have narrowed the 
competitive field, but they haven't diluted the product pool. 


By Matthew Halverson 


When riot police advance on an unruly crowd, they link 
their shields together to form a seamless barrier against the 
mob. With the wall of protection successfully established, 
the police prove there really is “safety in numbers.” 

Whether the company had this maxim in mind at the 
time or not, ESCO Technologies, St. Louis, applied a 
similar line of thinking to its business strategy in 2000 
by expanding its stable of RF test-shielding subsidiaries 
to include Lindgren RF Enclosures, Chicago, and 
Holaday Industries, Eden Prairie, MN. 


The players 

The two new acquisitions will join 
ESCO’s subsidiary EMC Test Systems 
(ETS). Formed in 1995, the company be- 
gan with the merging of EMCO, an 
ESCO subsidiary and manufacturer of 
EMC test equipment, and the anechoic 
absorber and chamber business unit of 
another subsidiary, Rantec Microwave 
and Electronics. In the same year, Ray 
Proof North America, a manufacturer of 
RF shielding, was added to ETS. 

With the first of two acquisitions ex- 
ecuted this year, ESCO brought Lindgren, 
acompany established in 1951, into the 
fold by integrating its test and measurement operations into 
ETS. The new entity will be known as ETS-Lindgren. The two 
companies will employ about 450 people at offices located in 
the United States, England, Finland and Singapore. 

The second acquisition took place when ESCO an- 
nounced that Holaday Industries’ operations would be inte- 
grated with ETS. 


The products 

ETS produces RF enclosures for a variety of uses. Begin- 
ning on the small end, the company offers the 5200 Series 
of benchtop test cells. The benchtop cells are designed for 
applications where an RF-isolated environment is required 
for making immunity or emission measurements that in- 
clude design qualifications, post-production sampling, 
QC/QA, incoming material qualification and repair bays. 
The cells offer from 60dB to 120dB of shielding, and they 
are absorber/ferrite-lined. 

On the other end of the spectrum, the company also pro- 
duces walk-in enclosures for larger needs. The Ray Proof 
Series 81 shielding systems are constructed with modular 
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panels that enable as many as 30 enclosure configurations. 
The %4-inch-thick, dimensionally stable cores are laminated 
on both sides with 26-gauge sheet steel that meets ANSI 
A208.1 specifications. The panels are joined together with a 
'fs-inch “hat and flat” clamping system. The enclosures can 
be dismantled, moved and rebuilt as needed. 

Lindgren brings a selection of enclosures to the table 
as well. The company’s double electrically isolated (DEI) 
enclosures use two separate conductive electromagnetic 
barriers that are electrically isolated and attached by a 
single-point ground connection. The DEI enclosures are 
available in screen and solid models. 

Bronze and copper screen enclosures 

| are used where absence of a sense of con- 
finement or casual observation from the 
outside is desirable. 

Enclosures with solid-wall construc- 
tion are designed in various combina- 
tions of steel and copper, and they can 
be built with supplementary sound- 
deadening material between the inner 
and outer shields or attached to the ex- 
posed wall surfaces. 

The ETS family of companies are not 
the only players in the RF test shielding 
game, however. Ramsey Electronics, Vic- 
tor, NY, manufactures several benchtop 

= test enclosures as well. For applications 

that require several devices for sequential 

tuning and repair operations, Ramsey's STE-3000 includes 

three BNC or TNC feed-through connectors and a filtered 

DB-9 feed-through connector. The box offers access holes 

complete with ultra-fine shielded mesh gloves. The work 

area has built-in illumination via four low-voltage incandes- 

cent lamps powered by an RF-filtered ac supply. Suppression 
is -50dB at 1GHz, and it drops off to -30dB at 3GHz. 

Building on the concept of its STE-3000 RF-shielded test 
enclosure, Ramsey introduced the STE-2000 portable RF test 
box. Heavy-duty, rugged 0,090 and 0.125 aluminum is used 
throughout, and double-woven monel flexible gaskets are 
used at all joint locations. Access holes in the top cover offer 
access for non-metallic alignment tools for closed-cover 
alignment. The box provides as much as 70dB of RF isolation 
ina4" X 7" X 9.5" footprint. 

Although the recent mergers and acquisitions in RF test 
shielding have narrowed the field, the players still in the 
game are continuing to provide dealers and manufacturers 
with the one thing they need—just a little protection. 


Halverson is associate editor. 
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A more perfect union 


In an atmosphere of trust and innovation, Sears Home Services and wireless field 
computing provider Itronix have assembled a progressive field automation system. 


By Craig Astler 


Although they haven’t begun to finish each other’s 
sentences, it’s easy to see that the folks at Sears Home 
Services have found themselves in a comfortable rela- 
tionship with their colleagues at Itronix. Upon closer ex- 
amination, it’s also easy to see why. 

As with most good partnerships, there are tangible re- 
sults: More than 12,500 Sears field service technicians 
carry advanced, wireless notebook PCs built by Itronix, 
a supplier of ruggedized wireless field automation tech- 
nologies. Continual upgrades in wireless and satellite 
network capability give Sears workers 100% geographic 
data communications coverage across the United States. 

The cooperation between Sears and Itronix has 
turned Sears’ mobile customer service operations— 
one of the largest in the country—into a significant 
revenue stream for Sears and a model of good plan- 
ning and execution for the field automation industry. 

Not that Sears didn’t face some challenges early on. 
In 1994, the retailer was in the midst of taking its first 
stab at a wireless PC solution, with the goal of eliminat- 
ing field paperwork and reducing dispatch times for the 
company’s massive mobile service/repair workforce. 
Before approaching Itronix, Sears was working with a 
major PC manufacturer that had developed a hand-held 
terminal (HHT) running on the ARDIS (now Motient) 
wireless network. 

Initial pilot tests were promising, and Sears had com- 
mitted to deploy 500 HHTs to field workers via its four 
learning centers in New York, Wisconsin, Texas and 
California. Suddenly and without warning, that PC 
manufacturer announced it was discontinuing develop- 
ment of specialized, vertical-market wireless computers, 
including Sears’ HHT. 

Ironically, the announcement gave Sears a chance 
to collect itself. The company had learned a lot about 
the potential of wireless as a new strategy for trans- 
forming the way field operations were conducted, and 
it saw the possibility to further advance the capability 
of wireless. The Sears project team prepared an RFP 
for a new hardware supplier and sent it to about 20 
companies including Tusk, Symbol Technologies, 
Norand, Telxon and Itronix. 

Itronix came back with a proposal based on its T5000 
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EFP (Expanded Functionality Package) terminal. Sears was 
impressed with the proposal and gave Itronix the thumbs- 
up to further develop the concept. Once the two companies 
started working together more closely, however, it became 
clear to Itronix that Sears’ requirements demanded more ca- 
pability in the device itsel/—more memory, a full-sized 
keyboard, more display, a better printing method, better ve- 
hicle cradling and more. Most of all, the computer needed 
to be much more rugged to take the rough handling typical 
of a field deployment situation. 

Itronix approached Sears to team, develop, and 
spec the next generation of wireless-enabled devices. 
which evolved into the X-C 6000, a ruggedized wire- 
less notebook PC. In June 1995, the first beta units 
of the notebook PC were delivered to Sears, and the 
process of porting the existing HHT platform over the 
new notebook computers began. 

The fourth quarter of 1995 saw the deployment of 750 
notebooks to Sears field technicians via the four learn- 
ing centers. Sears contracted with professional 
implementers to assist, along with contractors who had 
Sears product service experience. 

Reaction was positive, especially once the units 
went into the field. From the beginning, one of Sears’ 
most compelling reasons for the move to a portable 
wireless field system was the reaction it received 
from customers. Homeowners were impressed with 
the capabilities of Sears technicians to provide job 
estimates on the spot. Technicians were proud to use 
the devices, which helped reduce overtime and in- 
creased profitability through more current and accu- 
rate pricing and invoicing. 

Sears project leaders were becoming increasingly 
intrigued with the potential power of wireless. Recog- 
nizing the high value of their capital assets in the 
field, Sears asked Itronix to manage the logistics and 
repair side of the mobile computing operation. [tronix 
implemented a program that offered field replacement 
of all models needing service within 24 hours from 
its service facility in Spokane, WA. When equipment 
was sent to Itronix—for any reason—it was upgraded 
to the latest standards. 

From January through May of 1996, Sears and 
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Itronix equipped 
more than 5,000 field 
service technicians 
with the Itronix mo- 
bile computing sys- 
lem communicating 
over the ARDIS net- 
work — nationwide. 
Initially, the system 
was rolled out pri- 
marily in metropoli- 
tan areas where 
ARDIS coverage was 
highest. 

Around Thanksgiv- 
ing of 1996, the 
Sears team started to 
look at areas where 
wireless coverage 
from ARDIS” was 
low. Sears recog- 
nized the critical 
need to give techni- 
cians 100% wireless 
coverage and started 
looking for alterna- 
tive methods of get- 
ting it. In some areas 
without ARDIS ser- 
Vice, technicians had 
lo use customer 
phones to make land- 
line connections, a 
situation that needed 
improvement, 

Sears was deter- 
mined to find an alter- 
native for total nation- 
Wide coverage with 
low messaging la- 
tency. In September 
1996, BellSouth Wire- 
less Data (BSWD) ap- 
proached Sears with a 
plan to extend Sears’ 
wireless coverage by 
combining its land- 
based wireless net- 


ge 


parallel and alterna- 
tive uplink beside its 
now-Motient network 
in January 1997, and 
by April the company 
had initiated BSWD 
coverage with 150 
technicians in Jack- 
sonville, FL. The part- 
nership then made 
Sears the only host in 
the world that could 
communicate to both 
the Motient and 
BSWD systems. That 
same month, Sears 
started |2 technicians 
in Valdosta, GA—a 
town without RF coyv- 
erage by BellSouth or 
Motient—on a satel- 
lite-only connection. 
Today Sears esti- 
mates that about 
20%-25% of its 
12,500 field techni- 
cians are. satellite- 
equipped on a perma- 
nent basis. The system 
does have a few draw- 
backs, as technicians 
must dock their lap- 
tops into cradles in 
their service vehicles 
to make a satellite 
connection via_ the 
rooftop antenna. How- 
ever, Sears technicians 
view the inconve- 
nience as a_ small 
price to pay for au- 
tonomous, high-speed 
field automation. 
Ultimately, Itronix 
deployed Motient ter- 
restrial wireless units to 
about 7,000 techni- 
cians, and BellSouth- 


work with satellite Sears’ wireless field system has allowed field technicians to give home ¢quipped models to 


coverage provided by owners job estimates on the spot. 
Norcom, promising la- 
tency of only three to five seconds. 

In 90 days, and at its own expense, BellSouth un- 
dertook all of the IS work necessary to make the 
Sears application run over the BSWD/Norcom net- 
works. Sears had already rejected a switched cellular 
system as being too expensive, insulliciently reliable, 
and lacking adequate nationwide coverage, so the 
company was receptive to BSWD’s answer. 

Sears kicked off the BSWD/Norcom alliance as a 
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about 5,500 more. All 

12.500 Sears field tech- 
nicians had been wirelessly enabled and equipped with 
the computers by May 1998. attaining a goal envisioned 
by Sears as far back as 1985. 

But more changes were on the way, In June of 1998 
and at Sears’ request, Itronix programmers began 
work on migrating Sears’ application environment to 
Microsoft Windows from MS-DOS. It quickly became 
apparent that a memory upgrade of 7,000 field units 
would be necessary to enable such a changeover, as 
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well as to meet Y2K re- 
quirements. 

In the fall of that 
year, a major campaign 
was undertaken to ac- 
complish the task. 
Blocks of field units 
were swapped out with 
enhanced X-C 6000 
models, working from a 
base pool of 600 units 
at Itronix’s certified ser- 
vice facility. The 
memory upgrade project 
was completed in less 
than four months. 

Since early 1999, 
Itronix has completed a 
number of other steps 
needed to keep the 
Sears mobile workforce 
at the top of the tech- 
nology game, including 
an onboard system that 
gives Sears employees 
on-the-spot access to 
thousands of repair dia- 
grams and parts lists 
via their notebooks. 

Whatever the next 
generation will hold, 
Sears will follow the 
same tried-and-true for- 
mula that has marked its 
success so far: Know 
your objectives. Build 
an airtight business 
case for your project. 
Ensure that goals 
match up with overall 
corporate strategies. 
Compile a first-class, 
vendor-business partner 
team. Most of all, get 
senior management on 
board with the vision 
for the solution. 

Like any solid partner- 
ship, Sears and Itronix 
have always faced chal- 
lenges together, commu- 
nicating their viewpoints 
and helping each other 
where needed. With that 
mindset, Sears and 


Itronix have built one of 


the most progressive 
wireless field automation 
programs in existence. 
Not to mention a relation- 
ship that, with a little 
luck, will continue to 
stand the testoftime. 
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Need technicians? 
You're not alone 


Six dealers active in the area north of Boston 
share their experiences in recruiting and 
retaining technicians for their two-way 
radio service and sales businesses. 

How differently they handle the problem 


may surprise you. By Don Bishop 


GENERAL ELECTRIC 
WFURS A 
CLAS MERLE TELS 


E. J. Riemitis Company: Small dealership, 
four techs, no recruiting/retention problems. 


henever we print columns or letters lamenting the 
W dwindling supply of technicians, we receive a bar- 

rage of email from dealers (and others) expressing 
their agreement. For example, the June issue's “Public 
Safety: *10-2°” column by our public safety consultant, 
David O. Dunford, explains how the Lenexa, KS, police de- 
partment has an ongoing problem finding radio technicians. 
Reader response was overwhelming, and the correspon- 
dence brought the problem into stark contrast. Although 
Dunford was highlighting the problem in Kansas, we won- 
dered if the problem extended beyond the state. 


38 MOBILE RADIO TECHNOLOGY NOVEMGER 2000 


E. J. Riemitis Company 

While researching another story, | phoned Joan 
Riemitis, a second-generation owner of North Andover, 
MA-based E. J. Riemitis Company. She manages a 50- 
year-old new and used two-way radio service and sales 
business involved in public safety, commercial two-way 
and CB radios; community repeaters; and cellphones, 

Her company has no problem finding and keeping 
technicians, she said. The company has four technicians 
who service customer equipment and maintain the 
company’s repeaters. Each has been with the company 
for several years. Riemitis said that her company’s tech- 
nicians are motivated to stay because “They like the 
challenge from CB right up through |GHz. It’s not the 
same thing every day.” 

Riemitis questioned the notion that technicians are 
difficult to find and keep. She said that of the dealers in 
her area, none was having that kind of problem. 

To find out whether the area north of Boston and near 
the E. J. Riemitis 
Company might be 
an exception as far as 
dealers finding and 
retaining technicians 
are concerned, I 
phoned the dealers 
listed in the 
Lawrence, MA, Yel- 
low Pages, which 
covers North 
Andover and the sur- 
rounding area. [ 
spoke with owners or 
managers at Thomp- 
son Radio Service, 
Russet Wireless 
Group, Cen-Com 
Communications, 
Cargill Communica- 
tions and Industrial 
Communications. 
All offered different 
perspectives. 


Thompson Radio 
Service 

Nicky Zagarella, 
Thompson Radio 
Service’s office 
manager, said that 
the company has 
two bench technicians and one installer, in addition 
to the owner, 

“Our best technician is the owner. He’s a great techni- 
cian and good with people,” she said. 

She said the company also has a new part-time tech- 
nician who is quite talented: he just hasn’t been around 
long. Zagarella explained that technicians who are fresh 
out of school may not be familiar with techniques for 
servicing older equipment often found at police, fire and 
ambulance departments. 

“Getting newer technicians to install new 
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equipment—that’s easy. When it comes 
to fixing 20-year-old radios, that’s a 
problem,” she said. 

Finding technicians with the right at- 
litude for customer service is important 
to Zagarella, too. 

“I look for someone I can send out 
who won't get anyone upset. You can’t 
send anyone out who has a bad attitude 
because it’s the business’s name that’s 
on the line.” 

It seems that age and experience may 
have an effect on a technician’s motiva- 
tion to fix older equipment. Zagarella 
said that the problem with some 
younger technicians is that if the answer 
is not in the book, they’re not willing to 
think about the problem. If a radio 
doesn’t work, their answer may be, “It’s 
time to buy a new one.” She said that a 
previous technician, like the current 
owner, was good about keeping older 
equipment operating. 

“He was an older man who was re- 
tired and had been in the business for 
many years,” she explained. 

Zagarella said that finding technicians 
capable of engineering a solutionis a 
challenge. The elements of engineering 
and long hours frustrate her technicians. 

“Let me give you a recent ex- 
ample,” she said. “A new product 
came from a manufacturer with a 
spec sheet that was vague. An in- 
stallation that should take two or 
three hours took eight hours be- 
cause it required so much engineer- 
ing to make it work. The manufac- 
turer said it should be easy. I said, 
‘How can I make money if my 
techs have to be engineers?’” 


Russet Wireless Group 

At Russet Wireless Group, owner Pe- 
ter Butler said his company has six tech- 
nicians, and all are good with customer 
contact. As for finding and keeping 
good technicians, he said he has no 
problem. Yet, he differentiates his busi- 
ness from what most people call two- 
way radio dealerships. 

“I’m an engineer. I’ve done micro- 
wave. I know people in the industry, 
such as those working for the defense 
business and so forth in New England. 
So it’s a matter of personal networking, 
as opposed to placing an ad in the pa- 
per,” he said, referring to recruitment. 

He attributed his ability to retain 
technicians to the fact that his company 
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focuses on new equipment and what’s 
happening with the overa]] business. Yet, 
he said he generally has one or two tech- 
nicians who also know product as much 
as LO-20 years old. 

“We get involved in newer equip- 
ment. Many customers want support for 
equipment that is 15 or 20 years old be- 
cause of budgets. It’s nice if you can say, 
‘It doesn’t work; do you want to buy a 
new one?’ Generally, though, the kinds 
of customers we work with can’t rush 


out and buy new things,” he said. By 
way of comparison, he said that more 
commercial customers than public 
safety agencies are able to buy new 
equipment. 

Further motivating his technicians to 
stay is the evolution of his business to in- 
clude wireless and local area networks 
(LANs). He said that two-way radio is 
“kind of just going along. [The move to 
LAN] represents us changing our business 
toreflect what customers are buying.” 
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Expanding to include new technologies 
has become increasingly important. 

“We're involved not only in two- 
way radio, but also in evolving wire- 


less technologies and com- 
puter networking. We feel 
that’s a protection to stay 
in business, be competitive 
and pay well. A lot of the 
technicians get bored 
working on 15-year-old. 
two-way radios and the 
same old problems when 
the customer doesn't have 
funds to upgrade. The 
younger technicians are ea- 
ger to work with the new 
technologies, and that is 
the best way to keep out 
technicians interested in 
our work,” Butler said. 


Cen-Com 
Communications 

Frank Hull, owner of 
Cen-Com Communications, 
said, “Put me on the 
trouble side,” when | men- 
tioned that some dealers 
had said they had trouble 


a 


Bill Davis, vice president 
at Industrial Communica- 
tions, on technicians: ‘As 
much as you have to find 
them, you have to keep 
them.’ 


finding technicians and others said 
that they didn’t. 

“I’m shorta guy now. I’ve tried the Bos- 
ton Globe, Manchester Union Leader and 


Monster.com, which goes all over the 


world. It’s a problem. It’s tough finding 


Ann Davis, marketing 
manager at Industrial 
Communications: ‘Despite 
competition from cellular, 
PCS and Nextel, two-way 
radio still thrives.’ 


technicians. One of the best sources is the 
military service, which is where we used to 


get them,” he said. 

Cen-Com currently em- 
ploys two technicians and 
an installer or two, though 
in past years, the company 
employed as many as six or 
eight technicians and in- 
stallers. Hull said the dif- 
ference was improved 
equipment reliability. 

“We still repair to com- 
ponent level, but we're 
99% Motorola. so we use 
their depot for what we 
can’t fix without going to 
extremely expensive de- 
soldering stations.” 

As for what motivates 
technicians to stay with Cen- 
Com, Hull said that he’s not 
sure. One of his technicians 
has been with Cen-Com for 
15 years, and “this is all he 
does. As for the other techni- 
cians, I’ve always had one 
spinning off. I typically keep 
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one for three or four years. The last one 
to leave went to work for the New 
Hampshire State Police.” 

Hull said that his company used to 
handle more public safety radio busi- 
ness, and that most of his current cus- 
tomers are commercial entities. 

“We have some large public safety 
systems that we sell units into and for 
which we maintain the products and 
infrastructure. But there’s been a shift 
into commercial. We also sell airtime 
on trunking systems. 

“For one thing, serving public 
safety systems can be very demand- 
ing. It requires being on cal] around 
the clock,” Hull said. 


Cargill Communications 

David Cargill, owner of Cargill Com- 
munications, said he has no problem 
finding and keeping technicians— 
because he doesn’t need to look farther 
than himself. 

“] do all the technical work myself, 
and there’s little of that. ICs almost all 
sales and installation,” he said. 

“In the old days of tube and transis- 
tor, there would be no way to get by 
without technicians. But I’ve been ped- 
dling Kenwood for 10 years. It doesn’t 
break. I don’t need any people. They put 
out good equipment,” Cargill said. 

Cargill contrasted his business with 
that of Riemitis, explaining that 
Riemitis serves more public safety 
agency customers. 

“To do public safety, 1 would need a 
staff of technicians. Public safety agen- 
cies need you around the clock. Yet, 
there’s little supplier loyalty among mu- 
nicipalities. I’ve worked for municipali- 
ties, They call you at midnight, and you 
fix it. Then they want new equipment, 
and the one who is cheapest gets the bid. 
I tend to stay away from that,” he said. 

Cargill Communications is a com- 
munity repeater operator with 20 repeat- 
ers. Half of the company’s customers 
use airtime on those repeaters—most of 
which are Kenwood. 

“When the older ones die. | throw 
them out and put ina Kenwood. Some of 
these mountaintop sites are almost im- 
possible to reach in the winter,” he said. 

“Occasionally, a radio breaks, and | 
ship it to the factory. That might happen 
once or twice every six months. The 
components are so small you can’t get 
in with a soldering iron and replace 
them,” Cargill said. 

The community repeater operator of- 
fereda different opinion about older equip- 
ment compared to some other dealers. 

“Ifa customer comes in with a 10- or 
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15-year-old radio for repair, I discourage 
repair and sell a new one. [keep radios in 
stock. They re computer programmable. 
l can put them on any customer’s fre- 
quency. You don’t make any friends try- 
ing to fix junk,” Cargill said. 


{Industrial Communications 
Industrial Communications adver- 
tises in the Lawrence Yellow Pages 
and sells products and service in the 
area, but its headquarters is south of 
Boston. Its business area includes 


Rhode Island, Massachusetts, southern 
New Hampshire and southern Maine. 

Ann Johnson, the company’s market- 
ing manager, said that the company. 
which has about eight technicians 
among its 100 employees, has custom- 
ers large and small, public safety and 
commercial. The company sells Mo- 
torola products exclusively and sells air- 
time on Nextel and its own 900MHz 
trunked network. 

Bill Davis. Industrial Communica- 
tions’ vice president. said that when it 
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Industrial Communications: Large dealership, eight techs. Uses modern human resource manage- 
ment methods for recruiting, training and compensating employees. 


comes to hiring technicians, “We're hay- 
ing trouble like everyone else, With tech- 
nicians, its like having to find skilled IT 
people. There aren’t a lot out there look- 


skill sets and the overall] low unemploy- 
ment, our human resources manager Is 
having to get more aggressive and cre- 
ative while maintaining aclose eye on 
retention efforts. As much as you have to 


find them. you have to hold 
on to those you have.” 

As for retaining techni- 
cians, “You have to keep a 
close eye on competitive 
wages. There has been wage 
inflation for some time now 
where you've had some salary 
ranges and because of external 
forces, the competition and 
marketplace in general, 
you've had to bump your 
wages up in certain situations 
to areas you're not normally 
working in,” Davis said. 

Davis said that training, es- 
pecially for newer techni- 
cians coming out of schools 
or the military, lets techni- 
cians know the company has 
a commitment to career 
growth and an investment in 
stronger skill sets. 

“Lf you won't, the compe- 
tition will,” he said. 

Davis said that the company’s direc- 
tor of service emphasizes cross training, 
which helps to keep the technicians 
well-rounded and more adaptable to 


ing. Because of technicians’ specialized changing work assignments. 
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Technicians 
available 


The Santa Ana College electronics pro- 
gram includes a communications option 
that gives students more than 40 units of 
digital and analog theory. It includes com- 
prehensive training in RF measurement 
techniques. Students use IFR-1500 and 
IFR-1200 analyzers, H-P spectrum analyz- 
ers and a variety of other bench and field 
equipment such as oscilloscopes, fre- 
quency counters and antenna analyzers. 
They use the college laboratory to prac- 
tice servicing Motorola, Yaesu, Kenwood 
and other UHF commercial and amateur 
radio communications equipment. They 
build and test antennas for SWR and ra- 
diation patterns during at least 100 labo- 
ratory hours in advanced communica- 
tlons courses. 

Although the government no longer 
requires technicians to be licensed, many 
employers screen whether applicants 
have the FCC General Radiotelephone Op- 
erator License (GROL). As much as 80% 
of the college's students obtain the GROL 
before graduation, 

“We know of no community college 
that has a more comprehensive program 
in communications; said Floyd Martin, 
chairman of the Electronics Department. 

Martin invited prospective employers 
to announce job openings to graduates by 
sending notices to him by email at 
wa6itd@earthlink.net or by fax at 714- 
564-6158, 


“The big picture is a team of flex- 
ible, adaptable techs who can pro- 
gram, install, deinstall, troubleshoot 
and provide customer service. Cus- 
tomer service is as important as the 
technical prowess. I’ve been in the tn- 
dustry 15 years, and | understand 
techs want to be techs. We've 
changed that mindset here in how 
their performance is measured and 
what we expect of them,” he said. 

“It's a challenge because techs 
don’t necessarily want to answer the 
phone or deal with customers. They 
know it’s expected. though, and that 
they'll be measured on how well they 
rebuild a radio and how well they re- 
spond to customers and communicate 
with them,” Davis said. 


Dealer experiences 

The size of a dealership, its focus on 
public safety or commercial equipment 
maintenance and its emphasis on new 
equipment sales each play a part in tech- 
nician recruiting and retention. 


www .mrtrmarg-com 


Large businesses, such as Industrial 
Communications. can benefit from hav- 
ing a specialist in human resources to 
administer recruitment, monitor com- 
pensation trends and oversee employee 
performance measurements. On the 
other end of the spectrum, a business 
such as Cargill Communications can 
avoid the need for technicians alto- 
gether by focusing its business on less- 
demanding commercial users and new 
equipment and airtime sales. 


In between, E. J. Riemitis Company 
enjoys a unique situation among dealers, 
Finding and keeping technicians for long 
periods doesn’t seem to be a problem. 
The individuals filling Riemitis’ four 
technician positions enjoy the variety of 
work. Similarly sized businesses such as 
Thompson Radio Service and Cen-Com 
Communications might be happy to trade 
experiences with Riemitis, at least when 
it comes to filling one or two of their tech- 
nician chairs as the need arises. a 
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analysis 


Quick—How do you test your batteries? 


Artificial Intelligence may be a little closer than we think, as battery analyzers are 
‘learning’ and evolving to keep up with advances in battery technology. 


By Isidor Buchmann 


When asked if it’s feasible to quick- 
test batteries, an engineer for a large bat- 
tery manufacturer decisively replied, 
“NO”. He based his conclusion on the 
difficulty of using a universal test 
method that applies to all battery appli- 
cations, from wireless communications 
to mobile computing and from power 
tools to forklifts and electric vehicles. 

Several universi- 
ties and companies 
are striving to finda 
workable method of 
battery “quick-test- 
ing.” Many methods 
have been tried, and 
an equal number 
have failed for being 
inaccurate and im- 
practical, 

When studying 
the characteristics 
relating to battery 
state-of-health and 
state-of-charge 
(SoH and SoC, re- 
spectively) some in- 
teresting effects can 
be observed, These 
properties are cum- 
bersome and non- 
linear, and the pa- 
rameters are unique 
for every battery 
type. This inherent 
complexity makes it 
difficult to create a 
formula that works 
for all batteries. 

In spite of these seemingly insur- 
mountable odds, battery quick-testing 
is possible. But the question is, “How 
accurate will it be, and how well willit 
adapt to the continuously changing bat- 
tery chemistries?” The cost of acom- 
mercial quick-tester is also an issue. 

The secret to battery quick-testing 


lies in knowing how battery power is 
used. Loads vary from short-current 
bursts fora GSM phone; to intermittent 
heavy loads for power tools; toa long, 
steady current draw on laptops. 

The first step in obtaining quick-test 
readings is measuring the battery's in- 
ternal resistance, or impedance. Jm- 
pedance measurements take only a few 


Figure 1; Cadex C7200 battery analyzer with QuickTest function. 


seconds to complete, and they provide 
a reasonably accurate indication of the 
battery's condition, especially if a ref- 
erence reading from a good battery is 
available for comparison. 

The impedance measurement alone 
provides only a rough sketch of the 
battery's performance, Readings are 
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affected by various battery conditions 
that cannot always be controlled. For 
example, a fully charged battery that 
has just been removed from the charger 
shows a higher impedance reading than 
one that has rested for a few hours after 
charge. The elevated impedance is due 
to the electro-chemical noise present 
after charging. Resting the battery to 
for an hour or two 
will normalize it. 
Temperature also 
affects the read- 
ings. In addition, 
the chemistry, the 
number of cells 
connected in series 
and the rating ofa 
battery influence 
the results. Many 
batteries also con- 
lain a protection 
circuit that distorts 
the readings. 


The evolving 
lithium battery 
According toa 
large manufacturer 
of lithium batter- 
ies, the chemical 
composition of Li- 
based _ batteries 
changes every six 
months. New 
chemicals are dis- 
covered that pro- 
vide better load 
characteristics, 
higher capacities and longer storage 
life. Although beneficial to users, these 
improvements play havoc with battery 
testing equipment thal bases its quick- 


Buchmann is founder and chief executive of Cadex 
Electronics in Richmond (Vancouver) British Colum- 


bia, Canada, 
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test algorithms on fixed parameters. There are several 
ways these changes in the battery composition affect 
the results of a quick tester. 

The early Li-ion batteries exhibited a gradual drop 
of voltage during discharge. With newer lithium- 
based batteries, a flatter vollage signature is achieved. 
Such batteries provide a more stable voltage during 
most of the discharge cycle. The rapid voltage drop 
only occurs toward the end of discharge. 

A prewired tester looks for an anticipated voltage 
drop and estimates the SoH according to fixed 
knowledge that is available as a reference. If the volt- 
age-drop is a result of improved battery technology, 
erroneous readings result. 

Different metals for the positive electrode also al- 
ter the open-terminal voltage. Manganese, also re- 
ferred to as spinel, has a slightly higher terminal volt- 
age compared to cobalt. Spinel ages differently than 
cobalt. Although cobalt and spinel systems belong to 
the Li-ion family, differences in readings are likely 
when the batteries are quick-tested side-by-side. 

The Li-polymer has a dissimilar composition to 
Li-ion and responds differently when tested. Instru- 
ments capable of checking Li-ion batteries may not 
provide reliable readings when quick-testing Li- 
polymer batteries. 


Commercial quick-test platforms 
A battery quick-tester must be able to adapt to new 
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Figure 2: Flowchart of the neuro-network based on “fuzzy logic.” 
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chemical combinations as they are intro- 
duced from time to time. Cadex has de- 
veloped a self-learning algorithm to deal 
with these changes that it calls fuccy 
logic. Used for other applications to 
measure analog variances, fuzzy logic 
can adapt to new trends and enable learn- 
ing. The system learns with each battery 
tested. In fact, the more batteries tested. 
the higher the accuracy becomes. 

The Cadex Quicktestis built on the 
C7000 series battery analyzer platform. 
This system uses interchangeable 


battery adapters that contain the battery 
configuration codes, also known as C- 
codes. The C-code is unique for each 
battery type. When the adapter is in- 
stalled, it sets the analyzer to the correct 
battery parameters (chemistry, voltage 
rating, etc.). Figure | on page 44 illus- 
trates the two-station battery analyzer 
equipped with the quick test feature. 

To enable quick testing, battery 
adapters must also contain the vector 
settings for the battery. When purchased 
from the vendor, the adapters will 
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include vector settings for common bat- 
tery types. 

Initially, not all adapters will contain 
vector information and will require us- 
ers to enter them by ‘scanning’ the bat- 
tery to be tested. The LEARN program of 
the analyzer performs this task by ap- 
plying a full charge-discharge-charge 
cycle. Similar to downloading a pro- 
gram into the PC, the information de- 
rived from the battery sets the vectors 
and initiates the QUICKTEST function. 

At first, the confidence level will be 
“marginal” because only one learning 
cycle is available. Testing additional bat- 
teries as part of a routine operation will 
eventually fill the “capacity registers,” 
and the confidence level will increase. 
To raise the confidence level to “good” 
or “excellent,” the system requires two 
or more learning cycles, The confidence 
level of a given battery adapter is indi- 
cated on the LCD panel of the analyzer. 
So far, lab tests have revealed accurate 
SoH test results using this method. 


Can the system learn incorrectly? 

Erroneous readings are possible if 
large quantities of bad batteries are 
tested. This would be the case fora batch 
of batteries that has not been properly 
formatted or that has been in prolonged 
storage. Testing only a few bad batteries 
wil] not affect the performance. 

Before a new vector reading is stored as 
a learned reference, its integrity is 
checked. Readings from defective batter- 
ies are rejected. To protect against spoil- 
age and corruption, the user has the option 
to lock the battery adapter. This precau- 
tion is advised before checking a large 
batch of low-cost replacement batteries, 

If a battery adapter has lost its integ- 
rity by testing too many undesirable bat- 
teries, the vector setting can be erased 
and “re-taught.” As an alternative, 
Cadex will make recommended vector 
settings available on the Internet. Users 
may also want to exchange learned vec- 
tor information with each other. This 
can be accomplished by inserting the 
learned adapter into the analyzer, An- 
other method is “Webcasting” the infor- 
mation over the Internet. 

The test can be performed accurately 
with acharge level of 20%-90%. Within 
this range, different charge levels will 
not affect the readings. If outside the 
range, a charge or discharge will be ap- 
plied automatically. 

After the battery adapter has gone 
through the learning process, or has re- 
ceived vector settings from another 
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source, the Quicktest can test new bat- 
tery chemistries. The test lasts about 
three minutes per battery, Each station 
of the battery analyzer can test batteries 
independently. 

The Quicktest works on a neurologic 
network based on fuzzy logic, and it re- 
sembles the thinking process of the hu- 
man brain. First, multiple vector settings 
are fed to the microcontroller and 
adapted to the system's architecture. The 
data are then processed through parallel 
logic. The information is averaged and 
weighted according to the battery appli- 
cation. Figure 2 on page 45 illustrates the 
general structure of such a network. 

The raw data consisting of three or 
more items flow through the input layer. 
Vectors leading from the input layer are 
weighted, and the derived values are 
passed through a function in the hidden 
layer. The information proceeds toward 
the output by using another vector set. 

The weights are significant because 


they function as the learning facility of 


the network. For example, a run would 


proceed with a given set of weights. If 


the result is off by a certain range, the 
weights are changed and the process is 
re-run. This process repeats itself until 
either a certain number of iterations 
have passed or the algorithm produces 
the correct output. 


Battery testing and the Internet 

The Internet plays an increasingly 
pivotal] role in assisting battery testing. 
By sending battery test results to a cen- 
tral database, the battery manufacturer 
can perform battery analysis based on 
battery type, geographic area and user 
pattern. Field failures can be detected 
quickly, and the appropriate corrections 
can be applied. 

The Internet helps to establish a glo- 
bal database of all major battery types, 
complete with vector settings. With 
compatible systems, the user will be 
able to select and download battery in- 
formation from a central database. 
Batteryshop, a software product offered 
by Cadex, will soon provide such a ser- 
vice. The program’s database lists all 
major commercial batteries in circula- 
tion, together with battery specifications 
and vector information. Clicking on the 
desired battery will program the battery 
analyzer to the correct settings. The user 
only needs to slide the battery into the 
configured adapter and the system takes 


accurate vector settings possible. Most 
manufacturers welcome such a system 
because it shortens the development 
cycle of new battery types, reduces beta 
testing and puts the manufacturer in 
closer contact with the battery user. 
The Internet also allows downloading 
new software for hardware upgrades. 
Battery quick-testing is still in its in- 
fancy, so improved software will be 
available for upgrading existing equip- 
ment to the latest technological findings. 


Summary 

Battery quick-testing is undergoing 
intensive development. There is a race 
toward commercializing a product that is 
accurate, easy to use and cost-effective. 
With modern microelectronics, sucha 
task is more feasible today than ever. The 
true winner of the battery quick-test 
challenge may not be an individual or an 
organization that amasses the largest 
number of patents, but a company that 
can offera product thattruly works. 
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ADIO GOES UNDERGROUND 


Cabling is an essential part of building 
a wireless communications system that makes 
travel on the Metro safer for Buffalo, NY residents. 


By Ron Dorst 


Although probably best known for 
football, excellent lake sailing and the 
world-famous Niagara Falls, Buffalo, 
NY, is also home to one of the few 
underground Metro systems in the 
United States. Known as the Niagara 
Frontier Transportation Authority 


RAY 1148 


(NFTA), the five-mile subterranean 


rail system provides the residents of 


this Western New York community an 
alternate means of transportation to 


the above-ground traffic congestion of 


buses, automobiles and trucks. 

An underground wireless communi- 
cations system connecting railroad 
workers, police officers and firefighters 


is the most important component of 


200 
REQUENCY [MHz] 


Reduced overal coupling loss in the Buffalo, NY Metro's RF distribution system is achieved through the 


use of radiating-mode cable. 
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Metro safety. By providing voice com- 
munications to these essential services. 
the high standards for safety can be 
monitored and maintained. 

In 1999, Radio Frequency Systems 
(RFS) participated as one of the product 
suppliers in modernizing the Metro’s 
20-year-old, 450MHz backbone struc- 
ture. The previous system used ’/s-inch 
single-slotted, corrugated radiating 
cable that was performing marginally 
and in need of repair. A newer 800MHz 
digital trunking radio system was to be 
installed in parallel with the older 
450MHz system. Building and install- 
ing a wireless underground system that 
provides dual-band communications 
services using the combination of newer 
RF radiating backbone technology in 
long tunnels, and maintaining the exist- 
ing ?/s-inch radiating cable infrastruc- 
ture (where possible) in shorter tunnel 
sections offered a unique challenge. 

With its background in providing 
wireless communications in subterra- 
nean environments in Hong Kong, 
Singapore, and many European cities, 
RFS proposed the use of optimized, 
smooth-wall radiating cable technology. 

Unlike traditional, corrugated radiat- 
ing cable that is fabricated by milling 
coaxial cable, smooth-wall radiating 
cable is punched to create specific an- 
tenna patterns that transverse the length 
of the cable. The radiating cable can 
therefore be optimized to provide im- 
proved RF performance. 

A significant improvement in RF 
propagation was achieved in the 
longer tunnels of the Buffalo Metro 
by using a RAY 114B (1'%4-foot) 
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diameter cable that transmits and re- 
ceives RF via radiating mode. This 
radiating cable provided better than 
12dB of additional margin in the link 
budget and significantly increased the 
system’s overall RF performance. 

To further demonstrate the wireless 
performance differences of radiating- 
mode vs. coupling-mode cable, the dia- 
gram on page 50 illustrates the RF power 
flow froma cable to a mobile antenna. In 
a typical vertical-slotted, coupling- 
mode cable (as used in the Metro’s older 
corrugated 7/8-inch radiating cable) the 
power flow is parallel to the cable axis. 
Electromagnetic energy is concentrated 
close to the cable and decreases rapidly 
with increased distance resulting in 
higher coupling loss. Coupling mode 
corresponds to leaks from the cable (i.e. 
leaky feeder) and is used in the system’s 
overall link budget analysis. 

Radiating-mode cable incorporates 
horizontal slots that run longitudinally 
along the cable. RF power flows to- 
ward the receiving mobile antenna, 
lowering the overall coupling loss of 
the RF distribution system. The radi- 
ating cable proved to be more RF-ef- 
ficient for the Metro’s wireless back- 
bone than a coupling-mode cable of 
the same size. The increase in avail- 
able RF receiver power permits the 
use of fewer bi-directional amplifiers, 
decreasing the cost and improving the 
overall system reliability. 

The chart on page 48 graphically de- 
picts the expected mean radiating cable 
coupling loss for different frequencies 
in the radiating mode of operation. In 
the specific case shown, the coupling 
loss of the RAY 114B cable was reduced 
as the frequency increased, resulting in 
an improved link budget for the 
800MHz system. 

When designing an RF system with 
optimized radiating cable, one must also 
be cognizant of avoiding the RF stop 
bands inherent with this type of product 
that increase longitudinal insertion loss 
within the band. For this particular 
product, RF stop bands are located at 
320MHz, and its multiples are well out- 
side the 450MHz and 800MHz radio 
systems used in this system. 

With its new multiband RF system 
operational, the Niagara Metro became 
the first underground transport system 
in the United States to use 
the advanced smooth-wall. high- 
performance radiating cables. The 


Dorst is global vice president for wireless distribution 
communications systems for Radio Frequency Systems. 
Meridien, CT. He can be emailed through RFS’ market- 
ing department at alan.wulff@rfsworld.com. 
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800MHz trunked system's performance 
exceeded the RF technical specification 
requirements in all of the long Bulfalo 
Metro tunnels where smooth-wall radi- 
ating cable was used. 

In the shorter tunnel sections where 
the older 7/s-inch, corrugated radiating 
cable remains, damaged components 
were repaired, and the radiating cable 
backbone was enhanced. 

High-performance cable taps were in- 
stalled at predefined points along the 
length of the radiating cable. The cable 


taps provide low longitudinal insertion 
losses (0.7dB/tap) and coupling of 1OdB. 

Attached to each of these taps are 
800MHz point-source antennas that im- 
prove the RF efficiency of this older 
cable. Although not as RF-efficient as 
the newer smooth-wall radiating cables, 
this hybrid approach of using radiating 
cables for the 400OMHz system and an- 
tennas for the 800MHz system is a good 
alternative when the project budget does 
not permit the upgrade of the total back- 
bone system. 
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Radiating mode characteristics of RAY114B 
cable vs. typical coupling. 


Today the Buffalo Metro has a seam- 
less dual-band trunking radio system 
that allows the use of the existing, older 
450MHz mobile radios and the newer 


SSS 800MHz replacement mobiles. The sys- 
tem provides for the smooth and eco- 
Coupling Mode nomic transition from one radio tech- 


nology to next-generation technology. 
The Metro ridership can take comfort in 
the fact that the carrier’s essential com- 
| munications system has been signifi- 

Mobile Antenna cantly improved, providing them a safer 
environment when traveling across Buf- 
falo in their subterranean world. 

In the future, Buffalo’s new wireless 
mobile system will be able to accommo- 
date new technologies for essential ser- 
vices (fire, police, train control) and for 
commercial use. Subject to the approval 
of the NFTA management, the radiating 
cable backbone can also be used to sup- 
port commercial wireless paging, cellu- 
lar and PCS services. 

RS EAN AN ne ee Because the system uses a broad- 
prayer band wireless design, unique new 
LEB F come sro we commercial services that are available 
today to riders in Hong Kong, 
Singapore, Munich, and other major 
cities could become a part of the Buf- 
falo way of life. a 


Radiating Mode 


ur LT-4200 brings you more value and 

features than any other LTR panel in the busi- 
ness... Like its front panel status LCD, front and 
rear RS-232 ports, immense user programmability 
and UHF overlay capability. 


RFS RAY114B smooth-wall radiating cable 
reduces coupling loss. 


Its no wonder that many system operators have 
purchased 50 or more for their UHF to LTR 
conversions. 


Call Ray Dashner today (or visit our website) for 
the complete story. 


® 
[aes tot Free (800) 545-1349 


Connect Systems Inc. Prone (60s) 642-7184 


FAX (805) 642-7271 
2259 Portola Rd. Email  sales@connectsystems.com 
Ventura, CA. 93003 Internet www.connecisystems.com 


Cable taps helped attach 800MHz point- 
source antennas to the existing coupling- 
mode cables. 


CSlis a registered trademark of Connect Systems Inc. LTR is a registered trademark of EF Johnson Co. 
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Kenwood president talks TETRA, P-25 and politics 


With a multicultural ceremony that 
included a sake toast and a ribbon cut- 
ting, Kenwood Communications opened 
the doors of its new corporate head- 
quarters in Atlanta on Oct. 12. After the 
ceremony that marked the company's 
move from Long Beach, CA, Kenwood 
Communications President Tom 
Wienland sat down with MRT to discuss 
changes in the LMR industry. 


MRT: How will the new headquarters 
improve service to Kenwood dealers? 

Wineland: By allowing us to increase 
our staffing, We're increasing staffing in 
R&D for product development. And in 
sales and marketing for better programs 
and more active participation in things 
directly with the dealers. 

MRT: Any new programs related to 
that? 

Wineland: We hope to develop new 
programs based on adding new staff and 
coming up with new innovative ideas, 

MRT: What’s the timetable for that? 

Wineland: Soon. [ think the deal- 
ers will be seeing things like that roll- 
ing out from this point forward. Our 
fiscal year runs from April through 
March. We’re just starting the second 
half of our fiscal year. and we expect 
to start showing these things over the 
next three to six months. 

MRT: How does Kenwood Systems 
fit into the organization? Does it con- 
tribute to the company's ability to sell 
equipment in the business and indus- 
trial, and public safety segments? 

Wineland: Well, actually, it does 
both. The systems company is 100% 
Kenwood-owned. We felt that the sys- 
tems business is a little more of a—not 
more technical—but a longer develop- 
ment cycle, and we felt that it would be 
better served being separate and operat- 
ing separate. What you said before was 
true, the basis behind it is to develop and 
implement systems for future radio 
loading. And they do public safety sys- 
tems, basic SMR systems in plants. Any 
place someone needs point-to-point 
communications, they can go to our sys- 
tems company for solutions. 

MRT: Are there any systems that 
you're currently developing with public 
safety agencies. 

Wineland: Nothing that [ can address 
right now. 

MRT: How does Kenwood’s business 
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strategy differ in approaching the public 
safety market vs. the business and in- 
dustrial market? 

Wineland: Well it really doesn’t. We 
try to listen to the customer, and provide 
a communications solution tailored to 
his needs. We do the same thing in the 
B&lI portion of the market. We let the 
customer tell us what he needs, we try to 
listen, rather than talk, and then provide 
them with the best solution possible. 

MRT: In light of the current lawsuit 
Motorola has filed in connection with 
Com-Net Ericsson recently winning the 
Florida public safety communications 
bid, do you have any observations or 
comments on the relative difficulty of 
selling equipment against Motorola? Do 
you ever consider the possibility of liti- 
gation in such an instance? 

Wineland: No, absolutely not. The 
situation that developed in Florida isn’t 
new, it has just gotten a lot more public- 
ity. So we consider ourselves to be big 
boys now, and this is a big boy’s game. 
If we feel that we're in position to bid on 
a specific contract. we'll go after that 
contract with everything we've got, and 
hopefully we'll be the one to win it. 

MRT: What do you estimate your 
market share to be? 

Wineland: You know, it’s really 
difficult because Motorola’s so domi- 


nant. The best that we can do is say 
that we feel at this point that we’re a 
clear #2. 

MRT: Have you considered acquiring 
any companies, or are you concentrating 
on internal growth? 

Wineland: | don’t think we’ve ruled 
that out. If we were to see any opportu- 
nity that we felt would enhance our posi- 
tion in the market, yes, but we’ve tradi- 
tionally been a company that grows from 
within, so we can plan and strategize 
each movement to the next plateau our- 
selves. But like I said, that doesn’t mean 
that if we’re in position to move to that 
next plateau, and we see an easier route 
to get there that would still allow us to 
maintain our company directives and our 
company goals and ways of doing busi- 
ness, then we would consider something 
like that. But presently, those opportuni- 
ties haven't presented themselves. 

MRT; Switching gears, what does 
Kenwood see as its role in the sale of 
TETRA products in North America? 

Wineland: Obviously. we're a global 
communications manufacturer and sup- 
plier, and I think it’s pretty obvious that 
TETRA has a very well-established po- 
sition in Europe, so that goes hand-in- 
hand with being a world-wide supplier. 


Continued on page 52 
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continued from page 51 


We're watching very closely what's been 
going on domestically with the North 
American TETRA Forum. and we're in- 
terested in that technology. We believe 
that an open protocol type of technology 
is important to the U.S. public safety 
base, so we’re looking very favorably in 
that direction. We haven’t made any offi- 
cial commitments, but I would say as 
long as it’s an open protocol, it would be 
something we're interested in, 

MRT. Do you see TETRA usurping 
P-25 and taking over the market? 

Wineland: That’s a tough call. Obvi- 
ously there’s been a lot of groundwork 
and development with P-25, and TETRA 
has only recently been knocking on the 
door. [think our position, again, is to let 
the customer decide, If the customer de- 
mand becomes such that they require 
something beside or in addition to 
APCO-25, then our responsibility as a 
top-of-the-line manufacturer is to pro- 
vide that solution. So we would consider 
that to be our obligation to the market. 

MRT: Have you been hearing any 
rumblings from your customers about 
wanting TETRA or wanting to move in 


that direction? 

Wineland: You hear it more and 
more, yes. A year ago it was just a few, 
and now I think it’s been spurred on by 
the situation in New York, but that just 
started to open people’s ears and eyes to 
what's been going on. so there's been 
more and more interest in it. | think 
that’s a natural progression. As it devel- 
ops itself more in Europe, people read 
and see more things about it, and they 
become more interested in it, and they 
do a little more investigation and they 
say “Hey, this is a pretty robust protocol. 
Why can’t we get il here?” 

MRT: Any plans to partner with an- 
other manufacturer to make Kenwood’s 
North American dealer network avail- 
able to distribute another company’s 
TETRA equipment? 

Wineland: We hold our dealer base 
very, very tightly. That’s one of the 
strengths of Kenwood and why we've 
grown so well in the market. We are very 
firmly dedicated to our dealer base, and 
we feel we’re the best manufacturer to 
serve them, so no, we ferverishly protect 
them. I think the reason we're successful 
today is because we’ ve taken that direc- 
tion. Many manufacturers have lost their 


way, had a change in direction, and 
we've stayed focused and dedicated to 
our land mobile dealer base from the be- 
ginning. And because we’ ve done that, I 
think is the reason we've continued to 
grow and others have fallen aside. 

MRT: Which technologies do you see 
as having the greatest potential for help- 
ing your business grow? 

Wineland: Obviously digital. Any 
digital product. That's the future. Be- 
cause better frequency usage makes 
good business sense besides being man- 
dated. But I think that, if you listen to 
what the dealers say that the customers 
are telling them. You need to provide a 
broader range of services, and do that, 
we try to stay on top of changes in the 
market. If we can’t adapt and provide 
those types of services, then our cus- 
tomers will go elsewhere. 

MRT; Have you been watching the 
presidential debates? Does Kenwood 
have any vested interest in either of 
these candidates getting into office? 

Wineland: I think both candidates 
are very business-friendly. T don’t think 
that wil] make any difference. They re- 
alize that as long as the economy is do- 
ing well, they'll stay in office. —MH 


Tired of Dealing 
With RG-214? 


DESKTOP POWER SUPPLY 


Combine one of our low profile desk top 

LP Series power supplies, a suitable battery, 

and one of our LPBB solid state battery 

backup modules to provide a compact, 
easy to install, low cost UPS. 


* 4 LP models available, peak output rated from 
10 to 25 “Amps”. 


with BATTERY 
BACK-UP 


Our newest cable set replaces Korean War 
Vintage RG-214/U_ with cable that is more 
rugged, lighter, has lower loss and lower 
VSWR. The 6' cable, pictured above, has 
<1.1dB loss @ 2.0 GHz. 
Introductory Price: $49.00 (1-9 quan) 
Interested? Check out our website: 
www.eagle-1st.com 


*CHEEF 


VOICE:(520) 204-2597 FAX:(520) 204-2568» sales@eagle-1st.com 
P G. BOX 4300 ¥ SEDONA, ARIZONA 86340, USA 
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* Compact size, 1.75"H x 7"W x 7.62"D. 

* LPBB provides seamless solid state transfer to 
battery power when AC mains go down. Float 
charges the battery when power is restored. 


Contact your communications distributor, or 
call or fax us Toll Free 


Phone 1°800°467°674| Fax 1*800°825+1 403 


DuraComm® 
CORPORATION 


203 W. 23rd Ave. 
North Kansas City,MO, On the Web at www.duracomm,com 


64116 Email: duracomm@duracomm.com 
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Dust settles, Com-Net Ericsson gets Florida 


After a lengthy procurement process 
that involved litigation and disclosure 
laws, Com-Net Ericsson Critical Radio 
Systems signed a contract with the state 
of Florida on Sep. 28 to complete the 
State's public safety system that Mo- 
torola started more than 10 years ago. 

The agreement calls for the system 
to be completed within 36 months at 
a price that is expected to save the 
taxpayers of Florida as much as $859 
million, based on build-out estimates 
presented to the state legislature in 
1997 by the Department of Manage- 
ment Services. 

The system will provide Florida 
with the first statewide dedicated data 
network, annual technology upgrades, 
a mobile radio disaster relief site and 
$40 million in new users radios. 

Com-Net will complete the con- 
struction of the system and assume 
ownership responsibility and obliga- 
tions. The state will receive a percent- 
age of any revenue collected from 
third parties wishing to join the sys- 
tem, a percentage of any salvage 


proceeds from the sale of existing 
equipment; and a percentage of third 


party revenues from the rental of 


tower space. Com-Net will make all 
capital expenditures necessary to ex- 
pand the system to accomodate third 
party users and to enhance towers to 
allow for additional tenants. 

The uncompleted Motorola system, 
which consisted of Phases | and II and 
covered portions of southern Florida, 
will be completely dismantled. 

Motorola, which had sued Florida, 
alleging that the state had violated its 
Sunshine Law by holding closed meet- 
ings during the competitive procure- 
ment process for the completion of the 
system, issued a statement responding 
to the announcement that Com-Net had 
won the bid. 


“We are disappointed that the state of 


Florida has chosen to sign a contract 
with Com-Net, the terms of and services 
of which indicate the contract is not in 
the best interests of Florida, its residents 
and its visitors,” a company press re- 
lease stated. 


News Notes 


They made a valiant effort to stave 
off the approach of Mr. Gates’ empire, 
but the Scott County (IN) Sheriff's 
Office finally decided to upgrade its 
VisionAir software from the DOS ver- 
sion it has been using for five years to 
the WindowsNT platform, A VisionAir 
customer since 1995, Scott County 
signed a contract for additional units of 
VisionRMS, VisionCAD and VisionJAIL. 

Arch Communications received the 
2000 PCIA Albert Gore Jr, LifePage Award 
on Sep. 28. The award goes to the com- 
pany who “exemplifies the LifePage 
program's standards of leadership and 
service.” Vice President Gore, who was 
busy pressing the flesh and kissing babies 
on the campaign trail, did not attend. 

The Association of Public-Safety 
Communications Officials (APCO) 
welcomed its 15,000th member to the 
fold in August. The goal was reached five 
months sooner than expected. 

Racal Communications received a 
$15.7 million order from the United 
States Special Operations Command 
for production of handheld radios and ac- 
cessories. Although excited about the con- 
tract, Racal employees would not comment 
on it specifically for fear of being payed a 
visit by ex-Green Beret “Rambo”? —IH 
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Now entering our fourth 
decade, JFW Industries is a 
proven leader in the design 
and production of innovative 
RF solutions. Whether your 
project calls for fixed attenuators sub-systems at catalog prices 
and terminations, manually 
and electronically controlled 
attenuators, RF switches, 


power dividers or programmable at www.ifwindustries.com 
JFW Industries, Inc. 


Specialists in Attenuation and RF Switching 


Tet (317) 887-1340 © Toll Free 1 (877) 887-4539 
Fax (317) 881-6790 


5134 Commerce Square Dr. * Indianapolis, Indiana 46237 


RF test systems and switch 
matrices; JFW’s dedicated cus- 
tomer service and engineering 
personnel can provide applica- 
tion specific components and 


with an off-the-shelf attitude. 
For more information, please 
contact us or visit our web site 


Internet- http:/Awww.jfwindustries.com 
E-mail- sales@jfwindustries.com 


Field testing equipment 


Receiver system offers removable PCMICIA card 


The Coyote from Berkeley Varitronics Systems is a modular receiver system pro- 
viding two-channel signal strength measurements using two independent receivers. 


[tis powered by aremovable Li-ion laptop battery, and it 
graphically logs and displays a wide assortment of built-in 
real-time macro measurements. The PCMICIA compact 
flash card can be removed from the receiver and inserted 
directly into any accommodating PC for data post process- 


ing. The unit also features USB and RS- 
232 connections to any PC and aremov- 
able 12-channel GPS receiver. 
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Test set quantifies degrading impairments 


The 806A TIMS test set from Convex 
supports a wide range of communica- 
tions systems. A high-precision delay 
measurement ts provided for optimizing 
simulcast radio systems. The unit also 


measures the ability of the communica- 
lions Facilities to pass signals, and it 
quantifies impairments which degrade 
transmission. 
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Probe measures 
low-level fields 


The HI-6005 miniature elec- 
tric field probe from Holaday 
offers extended dynamic range 
and expanded frequency re- 
sponse. The probe weighs 80g, 


is 12cm in 
diameter 


a on d 
meaures 
low-level 
) Fields 
| present at 
| base sta- 
tions. Op- 


tical cou- 
pling to a 
variety of readout options 
makes the probe suitable for 
several field monitoring appli- 
cations. It offers a frequency re- 
sponse of 100KHz-5GHz, a dy- 
namic range of 0.5V/m-800V/m 
and isotropic deviation of 
+0.5dB. The probe measures 
32mm X 32mm X 32mm. 
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~ CRESCEND TECHNOLOGIES 


Ist In Class 
RF Power Amplifiers 


UHF 

VHF 

900MHz 

30-88MHz Military 
Special Introduction: 


Next generation 100w SMR 
power amplifiers. Our H100 
series is designed for 450-470 
MHz continuous duty 
applications. Featuring 
adjustable 10W-100W output, 
Remote Status and Fault 
Monitoring. Fully modular and 
space efficient fitting into 
3.5" rack space allowing up to 
five modules per 10.5" rack 
space. Also available in 
850-870 MHz band. 


Phone (800) 872-6233 
Fax (847) 593-1320 
www.crescendtech.com 


Green 
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' It's here... “sy 
Industrial Machinery »% 
AUCTIONS 
on the Internet! 


Industry will never 
be the same. 


AUCTIONS 
Machinery and Property 
—Plus— 
Machinery for Sale 
Businesses for Sale 
Commercial Real Estate 
RFPs and RFQs 
Employment 
Funding and Capital 
E-mail Notification Services 


Gl /) 


Wwww.i-comindustry.com 
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Analyzer offers automatic digital frequency lock 
function backlit LCD and automatic Test system creates 


digital frequency lock (DFL). The propagation reports 
unit covers the frequency range from 
5GHz to 7GHz in spans of L1OOOMHz 
typical, in accordance with option se- 
lected and customer specification. The 
001 option covers the frequency range 
AVCOM’s PSA-86A portable spec- of 5.5GHz-6.5GHz and the 002 op- 
trum analyzer offers microprocessor tion covers the 5.1GHz—6.1GHz band. 
frequency control technology, multi- CIRCLE (354) ON FAST FACT CARD 


Resistance tester 
checks for 
excessive current 


The Megger series of digital 
ground resistance testers from 
AVO International offer one- 
touch operation. The DETS/4D 
and DETS/4R are four-terminal 


The STI-9400 from Survey 
Technologies is a signal mea- 
surement and analysis system 
that automates RF signal mea- 
surements and data recording 
during mobile field tests. Once 
the drive-test process has been 
conducted, the system reduces 
the measurement data and cre- 
ates reports displaying the ac- 


instruments, while the DET62D tual signal propagation over the 
is a three-terminal instrument. All three tolerate 40V of peak-to-peak noise in- area tested. It includes a laptop 
automatically check for excessive cur- terference before measurement errors PC, Field Test 4 acquisition and 
rent and voltage spike resistances and may occur. Shorting bars are included to analysis software, eight-channel 
noise interference that could give mis- simplify testing with two leads. GPS receiver and antenna. 
leading results. In addition the units can CIRCLE (355) ON FAST FACT CARD CIRCLE (356) ON FAST FACT CARD 
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PRODUCTS 


READERS’ CHOICE 


Of the new products in the April 2000 issue, this one generated the bhig- 
gest reader response. For more information on this product, circle the cor- 
responding Fast Fact number on the card found in the back of this issue, and 
mail the card to us. 


RGpCEor controller fits GE Mastr Il 


NHRC has made available the 
NHRC-4/M2 Repeater Control- 
sie ler, which can be installed in 
General Electric (GE) Mastr II 
mobile radios and stations. Re- 
peater operation and control is done via a remote base port. All wiring fits 
inside the product’s case. Mobile radio installation requires adding two 
wires and severing one trace on the radio’s system board before plugging 
in the controller. For station applications, installation consists of adding 
three wires and plugging in the unit. Application notes for station or mo- 
bile radio modifications are available. The product provides CW ID, ID 
timer, individual timeout timers for the main and remote ports, and a hang 
timer. Five courtesy tones indicate channel activity and remote base status. 
A digital output, included for control applications, can be configured to 
activate a fan while the transmitter is on and to keep it running for a speci- 
fied time afterward. 
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FM Broadcast 
Bothering : 


Antenna withstands 


adverse environments 


The OGB6-915 low-gain omni an- 
tenna from Kathrein, Scala Division 


replaces the 
OGB6-900. It is a 
9dBd broadband 
center-feed col- 
linear antenna de- 
signed for profes- 
sional fixed-station 
applications in the 
870MHz-960MHz 
range. Maximum 
input power is 


tt SOOW at 50°C, 
W and impedance is 
50Q. It is avail- 
able with N or 
7/16 DIN female input. It consists of 
a one-piece mounting system, and it 
is designed for use in a variety of ad- 
verse environmental conditions. 
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Liscover 2 


We have the Answers! 

Pictured Above-The FM Broadcast 
Killer. This baby knocks 'em dead. Just 
one of the many answers we have to site 
interference problems. 

For other answers and ap notes check 
out our website: 


www.eagle-1st.com 


*CRALEF 


VOICE:(520) 204-2597 FAX:(520) 204-2568v sales@eagle-1st.com 
P. 0. BOX 4300 »* SEDONA, ARIZONA 86340, USA 
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Jack connectors operate at 6GHz 


Times Microwave Systems’ non-solder “EZ” type N fe- 
male jack connectors are designed for its LMR-400 and LMR- 
600 flexible, low-loss coaxial cables. The connectors operate 
at frequencies as high as 6GHz. They have crimp-style outer 
contact attachment rings. Solderless “EZ” style connectors 
are also available for most LMR cable sizes covering type N, 
7/16 DIN, TNC and reverse-polarity TNC interfaces. 
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GPS system offers eight |/O ports 


The G-Track GPS/AVL System from Geiger Communica- 
tions includes mobile and base interface modules, |2-channel 
antennas and a Windows-based software package. The propri- 
etary software allows for the addition of multilayer maps offer- 
ing fleet managers information including visual vehicle loca- 
tion. The software creates files that store all data for each unit 
for future reference. The system is designed to cover a variety 
of fleet management requirements, and it can be interfaced to 
new or existing radio platforms including conventional, 
trunking and cellular. It offers eight I/O ports to monitor or 
control various peripherals and an RS-232 port for the addition 
of mobile data accessories. 
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Trunking desk set supports 
multiple dispatchers 


The ITD2000 LTR 
trunking desk set from 
GAI-Tronics is designed 
to provide reliability and 
flexibility for LTR trunked 
radio system dispatch. It 
supports multiple dis- 
patchers, allowing as many 
as ten desk sels to commu- 
nicate over a single radio. 
The desk set interfaces with Kenwood TK840, TK940 and 
TK94]1 trunked radios and can be easily integrated into exist- 
ing systems undergoing expansions or upgrades. Features in- 
clude programmable | 6-frequency/function control, parallel 
status updating and a two-line adjustable LCD display. Itcan 
display all system/group combinations available in the 
Kenwood trunked radio (32 systems of 250 groups each). 
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COMSITE 
VTP WY BD 


The Ultimate Tool for Wireless 
Communications Site Interference Analysis 


ComSitePro™ software offers extraordinary flexibility and control for conducting 
communications site interference analysis. With its ability to increase speed, 
accuracy and efficiency, ComSitePro™ eliminates the arduous and repetitious work 
associated with site interference analysis, automating the analysis of Transmitter 
Noise, Receiver Desensitization, and Intermodulation interference analysis. 
ComSitePro™ is a replacement to the popular ComSitePlus™ application. Highly 
acclaimed among site managers, communications engineers, technicians, ond 
consultants, ComSitePlus™™ has been completely redesigned to improve the data 
entry user interface and has new ond improved reporting features. 


Partial Feature/Function Set 


»Saves Time, Increases Productivity, Avoids Mistakes, Saves Money 
Frequency Range from 500KHz to 40 GHz 

«Evaluates Ist Through 11th Order IM Products 

Calculates Antenna Spacing Distances and Isolation Values 

*Site Set-Up and Interference Analysis Wizards 

«Calculations Based on User Selections 

Save and Retrieve System Configurations 

*Customizable Reports - 

Calculations Based on Carrier-to-Interface Radio 12 dB SINADE Ratio 
»Determines Isolation Values Required to Prevent Receiver Degradation 


«Individual Transmitter and Receiver Bandwidths to Support PCS & Other 
Wireless Equipment Types 


ae ae ees 
a 


res = 


ate ae —_ 


SA Raw Oi ave ven 


O\ Fan 
e\) Ze! 
aye 


a 


rd 


ANE: 


av 


RCC Consultants, Inc. 
to order call: 800.845.0408 


Www .rec.com 
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Power supply offers 
hot-swap connects 


The G Series Global Rectifier 
from Power Conversion Prod- 
ucts is a telecom de power supply 
that offers hot swap front-loading 
connections to the mounting shelf 
for plug-and-play capability. 
Backplane panel connections 
within the mounting shelf link the 
rectifiers via a local area control 
network (LACN) to PCP’s simple 
control user interface (SUCI). The 
mounting shelves are 10.5" high 
and will accommodate four 23" 
modules of three 19" 
modules. 
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Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 


PA system, voice-mail, 


Test set combines three components in one 


The 2029 vector modulator from IFR 
Systems allows conversion of manufac- 
turing lines from testing older wireless 


Portable radio offers auto roaming 


Ritron’s Patriot SST Plus portable 
radio series features a rugged design, 
new firmware and high-performance 
electronics. The radios feature conven- 
tional or trunking capability. Using 


Passport protocol, the unique ESN of 


the radios enables automatic roaming 
between Siles on a system or between 
affiliated networks. Direct frequency 
assignment (DFA) eliminates recalling 
and reprogramming radios as the sys- 
lem grows, and it prevents unautho- 


formats to testing digital formats. The 
modulator can test 2G, 2.5G and 3G for- 
mats with a frequency range of 
800MHz-2.51GHz. When combined 
with any analog RF signal, it can output 
digital signals in W-CDMA, CDMA- 
2000, IS-95, GSM, IS-136 and EDGE. 
Three components combine to make up 
the analyzer: a vector modulator, an ar- 
bitrary waveform generator and an RF 
Jevel-control system. 
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rized use of the system. 
Wide (25kHz) or narrow 
(12.5kHz) bandwidth 
models are available. The 
radios permit as many as 
four channels in conven- 
tional mode and as many 
as 40 channels in any 
four combinations of sys- 
tems and groups in trunk- 
ing mode. 
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Portables offer as many as 100 channels 


Com-Net Ericsson’s Panther portables offer a 
range of accessories, including vehicular chargers. 
speaker microphones and carrying accessories. The 
400P model offers 16 programmable channels and ad- 
vanced selective calling features. The 600P has a 
100-channel capacity, programmable signaling op- 
lions, battery status indicator and an alphanumeric 
display. The 625P can be configured for short data 
Messaging, status messaging and alphanumeric chan- 


numeric pager or telephone! . 
ne] searching. 
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* Rack-mount and mobile systems 


* Warnings digitally recorded for 
DTMF access and playback 


Hand-held spectrum analyzer weighs four Ibs. 


designed for cellular, data, paging, PCS, 
SMR, and wireless Internet applications. 
A menu-driven interface facilitates setup 
and test, and it requires little training be- 
fore operation. A SAVE SETUP feature al- 
lows as many as 10 test setups to be 
stored in the spectrum analyzer’s non- 
volatile memory. All results are shown 
on the high-resolution LCD. The ana- 
lyzer offers 65dB dynamic range, 


* Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 


"a = 
Aertint ™ 


U.S, Patents 5,444,433 - 5,574,999 - D377, 795 
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The MS2711A hand-held spectrum 
analyzer from Anritsu covers the 
!00kHz—3GHz frequency range and is 
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+1.5dB amplitude accuracy and a full- 
span noise floor of S -97dBm. 
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Switch offers voice-over DSL, G.lite interfaces [. 


The Avidia system from Pairgain 
Technologies is an integrated access 
switch that can be configured as a 
DSLAM, access server or LAN exten- 
sion concentrator. In addition to offering 
voice-over DSL, the scalable, ATM- 
based switch can be configured to pro- 
vide ASDL, SDSL. HDSL2. G.lite and 
TI interfaces. Using the Internet, it can 
supply video-on-demand and video 
conferencing, and it is acomponent in 
the Virtual Private Network. It supports 
as many as 648 full-rate DMT ADSL or 
G. lite ports or 1,296 SDSL ports ina 
single bay. 
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Headsets work with 
Nextel IDEN radios 


Frequency counter decodes DTMF 


The Multicounter CD 100 from Optoelectronics com- 
bines a .Sppm TCXO frequency counter with a CTCSS, 
DCS, LTR and DTMF decoder. Key up an analog radio, 
and the frequency counter locks onto the signal and then 
displays the transmit frequency as well as the tone or code 
for that frequency. A two-line LCD with EL backlight im- 
proves operation in low-light conditions. It operates in the 
10MHz-1GHz frequency range and is powered by built-in 
NiCd batteries. 
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The K200 series from Klein 
Electronics is a high-noise, heavy- 
duty headset series for the Nextel] 
IDEN product line. Available in 
single or dual earmuff versions, 
these headsets include a noise- 
canceling boom microphone and 
user's choice of coil or straight cord. 
The headesets are designed for use 
in airport grounds crews, university 
athletics and manufacturing. 
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SEE YOU IN ‘Hot’ LANTA’! 
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The largest gathering of independent reps, 
manufacturers and distributors is the CMA annual 
conference. This year it’s November 15th - 19th 
in one of the leading U.S. cities for technology: 
Atlanta, Georgia. It’s three days of training, 
networking and business done one-on-one in an 
informal setting at the Sheraton Colony Square in 
midtown Atlanta. Time for training is still available, 
call Jack Armstrong at 

(410) 308-0808 for 

more information or 


to book your space. 


www.commktga.com PHONE (410) 308-0808 email jaa@baltbiz.com 
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Classified Advertising 
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Reserve your spot in the next issue! 


Phone: 913-967-1861 


800-347-9375 
Fax: 913-967-1735 


Mail: 9800 Metcalf Ave., 
Overland Park, KS 66212 


PROFESSIONAL SERVICES 


FREDERICK G. GRIFFIN, P.C. 
2938 Waterlick Road 
Lynchburg, VA 24502 
(804) 237-2044 


NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1 
CAD, Paging. LAN. 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


OMNICOM 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE: (850) 224-4451 » FAX: (850) 224-3059 
E-mail: omnicom@omnicom-usa.com 


MTVIROTT 


COMMUNICATIONS GROUP 
RAYMOND C. TROTT, PE. 
Chairman 
1425 Greenway Drive, Suite 350 
Irving, Texas 75038 
972/580-1911 * Fax: 972/580-0641 


Inc. 


GE PORTABLE SERVICE 

* FAST TURN 

* WARRANTY 

* $48.00 he? hr. MAX 

* PARTS GE LIST 

* RETURN UPS PAID 
Smith Communications Service 
2121 W, Parrish Ave., Owensboro, KY 42301 


270-683-0936 = 2 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.E. 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 926-2837 


www.mrtmag.com 


PORTABLE 
SERVICE, INC 
121 Crowell Lane * Lynchburg. VA 24502 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
* Current Product Lines 
ae * Voice Guard Certified 
S&S + Public Service Trunking 
ERICSSON @ .Surtace Mount Technology 


(804) 239-3049 


FACTORY TRAINED 
TECHNICIANS FOR 
QUALITY SEAVICE 


. SCHWANINGER & ASSOCIATES 
Attorneys at Law 
| 


Robert H. Schwaninger, Jr. 


THE PORTABLE DEP 
KEEPIIG AMEAICA COMMUNICATING FRICK COAST TO COAST! 

* FACTORY TRAINED TECHNICIANS ¢ 

* SURFACE MOUNT TECHNOLOGY + 
* FACTORY APPROVED NATIONWIDE © 

* EDACS & AEGIS « 
* VOICE GUARD CERTIFIED « 
* MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS + 

1393 Waterlick Rd « Lynchburg VA 24501 


ERICSSON S 804-237-3427 QD ae 


Commait is the original web site dedicated 
**" to the Communications Industry. 


We offer: 1. A comprehensive Industry 
Directory 2. Classified Ads 3. E-Promos 4. 
Dealers Section 5. Access to the World Wide Web, 
and coming soon, an on-line Auction, If your company 
is not listed on www.commall.net It should be, Call 
our staff at 888-811-6255. Let us tell the world 
about your company. 


www.4radomes.com 


Vantage Associates, inc Manufacturing & Engineering 


RADOMES ssrcces ci 3505350 


For Wireless Communications 


Category Index 
Computer Software 

Employment 

Equipment For Sale 


Prof. Consulting Services 
Professional Services 

+ Rentals 
Repair Services ..... saaaswasuaieeee 71 


EMPLOYMENT 


WIRELESS STAFFING SPECIALISTS 
ALL LEVELS OF POSITIONS FILLED GLOBALLY 


# Technicians e Engineers e Managers « Sales 
Send resume to address below 


Check web page for immediate openings 
WWW.PERSONNELI.COM 


js~. PERSONNEL RESOURCES, INC 


bs . PO. Box 14570. Cincinnat, OH 45250 
Since 1989 E-Mail: PersonnelR@aot com 


@ 859-491-5410 FAX 859-491-4340 


2-Way Communications 


Technician 
Expanding communications service 
company is looking for a 2-way radio 
tecnician experienced in bench repair, 
field maintenance and installations. You 
will earn a competitive salary, benefits 
and bonuses while working and living 
in beautiful Central Virginia — close to 
the mountains and the beaches. Sal- 
ary will be based on qualifications and 
experience. Send resume to: 


Advanced Communications & 
Electronics, Inc. 

78 Airpark Dr. 
Lynchburg, VA 24502 
E-mail: 

hristy@ad ications: 


Electronics Technicians 


Central Arkansas MSS is looking for 
experienced Portable/Pager Tech-nician 
and Mobile Bench/Field Technician. 3 
years minimum experience required for 
both positions. Salary commensurate with 
qualifications. Benefits proviced. FAX 
resume to; 
Grace Communications, Inc. 
ATTN: Steve Garrett 
FAX: 501-376-1794 
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INTERNATIONAL TRUNKED RADIO TECHNICAL SUPPORT 


Get Ahead, Way Ahead ! Tax Free income, Free Housing, 
Free Transportation, Paid International Vacations 
But lots of hard work, difficult environment, challenging culture and customer. 
‘Whiners’ need not apply. This is a trademark Baker Managed Program where 
speed, quality and professionalism are mandatory; and fun, personal achievement 
(financial & career) and camaraderie are historic. Both entry level personnel (if 
you can demonstrate the *Drive’) and seasoned personnel (if you can still perform 
in Fast Track construction environments) will be considered. Prefer EDACS 
experience but SMART-ZONE experience will receive consideration. 
Responsibilities include technical support (installation, commissioning and 
acceptance), interface with Customer, provide expertise and training on product 
applications, and supervision of System operation and maintenance. Send 
Resume via Air Mail/Fed-Ex/DHL to: ATLAS Telecommunications, Salam 


Street, Post Office Box 30888, Abu Dhabi, United Arab Emirates, Attn: VP- 
Operations/Projects Div., Tel +971-2-644-4888. 


ATLAS 


TELECOMMUNICATIONS 


p—Lbi 
| ee," | 


Town of Ocean City 


Emergency Services « Electronics Bench Technician 
Seeking qualified candidate to provide maintenance and repair of 
cu communication and electronics equipment. Position requires someone 
capable of diagnostics to component level with attention to detail. Individual selected 
will be on 24 hour call and must be able to respond quickly and accurately to find and 
repair any system level problem, Candidate must be familiar with public safety trunked 
systems, including Microwave T1 Links, consoles, alerting systems, decoders, base stations, 
paging system and logging recorders. Position requires a minimum of 2 years hands-on 
experience, high school diploma, technica! or trade school diploma, certification by FCC, 
NABER or PCIA. Computer literacy a must and candidate must possess valid driver’s 
license. Starting salary of $33,403 plus full public safety benefit program. Submit 
application by 11-30-00 to: 
Town of Ocean City 
Human Resources Office 
P.O. Box 158 
Ocean City, MD 21842 


EMPLOYMENT 


Atlanta, Georgia is the fastest growing job 
market in the nation and Atlanta Communi- 
cations is Atlanta’s fastest growing MSS. We 
currently seek experienced Motorala System 
Technicians to support digital simulcast systems, 
singe site trunking systems, multi-site data 
systems, & conventional systems. Top pay, good 
benefit package, excellent work atmosphere, 
company vehicle. Positions also available for 
mobile, portable, and field technicians. If you 
seek a challenging work environment and 
excellent amenities (cultural & recreational), 
Atlanta is the place to be! Please submit your 
resume to Ron Thomas at 404-875-1691 or 
email to rthomas@atlantacomm.com 


Electronic Technician 
Large Metropolitan deoler is looking for an 
experienced Electronic Technician. j Bee 
experience working on two-way radio 
communications systems, includin 
installation and maintenance is required, 
Salary commensurate with qualifications and 
experience. Benefits, Send resume to: 

Mobile Radio Engineering, Inc. 

745 Boone Ave. N. 

Golden Valley. MN 55427 

e-mail: ddavey@visi 


Communications Technician 
A Western Wisconsin Authorized 
Motorola Dealer/MSS of 43 years is 
seeking an experienced communi- 
cations technician. An associate degree 

land mobile radio/ military 
experience is needed, FCC license or 
Naber Certification is preferred. 


Please send resume to: 
Rassbach Communications 
Attn: Jennifer 

2912 London Road 

Eau Claire, WI 54701 


Rassbach_ 


Communications 


EQUIPMENT FOR SALE 


BUYING ERICSSON - GE EQUIPMENT ra ee x 
SYNTOR XX 30-50 1OOW W/aE6 oonons ” ees 
VHF? UHF Voting aux recerver ..... 
MASTR || VHF/UHF 100/250w Sta... 
FLAT RATE REPAIR 5-990 & S950 ___.. 
ASTRON RS12A Black PS, NEW —_. 
MASTR Controllers 
RCN 1000 Remotes 
IDA Control Shelf, new tiom 
EDAC RANGR mobile, new boxed ... 
$990 128 ch head w/warranty a 
$950 128 ch head w/warranty 
$550 Scan contro! head munt 
Phoenix-SX 16Ch VHF wiacc. —. 
MLSHO40 /041 VHF MLS w/acc 
MILSL1 60/169 30-42 WCC, arccscssessscsecnsscensnnnsenn prions 
GE Rapid desk charger w/MPA/PCS/LPE/MRK insert 
KPC 300 Ericsson VHF & UHF Port. ’ 
KPC spk/mic w/ coiled cord mint 
MPA/MPD Sic. rate chargers _ 
PCS VHF 16 CH scan with charger 
Rangr 35-50 less acc 60W NEW ___ 
Delta-S 450-470 tess ace 100W .. 
Delta-SX 150-174 less acc 100W 
Delta-S 42-50 less acc, 110W ...... 
Delta-S 42-50 less ace, 60/w.... 
Delta-S 29-36 less ace. 110w....... 
MASTR Il 150-174 / 29-36 110w______. 
MRK/MPA Spk/muc/ant tess ant new —.. 
NEW LONDON TECHNOLOGY 
752 Alum Springs Road * Forest, VA 24551 
Tel: 804-525-0068 » Fax: 804-525-0078 
www.newlondontech.com 


“?-f- 
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847-593-1213 + FAX 847-593-1320 
sales@vocomrfi.com + www.vocomrf.com = 
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RF POWER AMPLIFIERS 


MODELS AVALIABLE: 


VHF 130-175 MHz to 500 watts output 
230-280 MHz to 100 watts output 
UHF 400-512 MHz to 350 watts output 
800-960 MHz to 200 watts output 


www .mrtimag.com 


EMPLOYMENT 


Riverside County, the fourth largest County in the State of California, stretching geographically nearly 200 miles 
across and comprising over 7,200 square miles, is seeking a Microwave Technician to maintain countywide digital 
microwave system and a Telecommunications Engineer to support voice and data wire structure for 20,000 Ericsson 
stations and the largest voicemail system in the U.S. 

Microwave Technician 
The Microwave Technician has the responsibility to install, maintain, and repair digital microwave transmitting and 
receiving equipment, multiplex equipment, radio Wansmitting and receiving equipment. 
The successful candidate will be capable of reading and interpreting schematic diagrams; handling skilled shop work in 
the installation, maintenance, and repair or complex microwave. radio, and electronic equipment: preparing technical 
records and reports; maintaining effective working relationships with others; correcting troubles while causing a mini- 
mum amount of interruptions on the microwave system. Knowledge of tools, equipment. practices, and methods of installing electronic communi- 
cations equipment; construction, assembly, repair, and operation of microwave fixed base, mobile radio, and associated equipment essential. 


Must have three years of experience installing, woubleshooting and repairing digital microwave equipment. ancillary equipment such as DACS, 
Channel Banks. battery backup systems, and radio control circuits. Versed in Windows 95/98/NT, MS Office Suites and modem communications 
software such as procomm. Proficient utilizing test equipment for troubleshooting digital microwave systems. Must possess a valid California 
Driver's License. 

‘Telecommunications Engineer 

This Telecommunications Engineer will independently plan, design, engineer and direct the installation of telephone switches into the existing 
County of Riverside Ericsson telephone network. Reviews trunking from the local telephone company and connectivity options to the County's 
microwave system in order to secure specific grades of inward/outward service, The successful candidate must know least cost routing for most 
economical placement of calls: be able to read construction drawings and coordinate with architects and construction staff to ensure telecom facili- 
tics ure incorporated into new or redesigned buildings: fully understand the design of wide area networks for transmission of both voice and data 

communications; be able to monitor the County's contract for telephone systems and ensure the services purchased are provided by the vendor and 
work as designed; be knowledgeable of telephone peripherals (i.e. voice mail, automated call distributors, automated attendants, interactive voice 
response systems) and their impact on trunking within a telephone network. Successful completion of Ericsson certification on the MD-110 within 
one year after employment is required. if unfamiliar with manufacturers product, 


Graduation from a recognized college with a bachelor’s degree in electronic enginecring. telecommunications or closely related field required or five 
years of designing. managing and contract monitoring of telephone switches may be considered as substitution for a degree. Must have minimum 
wo yeurs of engineering experience in electronics and communications systems planning. development and design. Computer literacy with Win- 
dows 97/NT, Excel and Word experience essential and the ability to type 40 WPM with high degree of accuracy. Familiarity with AutoCad or 
AutoCad/Lite is desirable. 

Must possess a valid California Driver's license, 


The County of Riverside offers a competitive compensation program and a buffet of benefits including flexible work schedules (9/80), generous paid 
time program for vacations, holidays and sick use, participation in PERS retirement and a family friendly work environment. Our Information 
Technology Department is renown for its progressive learning and development opportunities, 


For consideration, submil a resume with cover letter to jobmatch @co,riverside.ca.us or fax to (909) 955-3523 or mail to: Riverside County 
Human Resources. P.O. Box 1569, Riverside. CA 92502-1569. EOE. 


EQUIPMENT FOR SALE 


Radio dio Programming Cables 


PA-I Saaaie Adaptor...$139.95 
* Compatible with "RIB* unit. 
. HT50 and the Radius P100 Models +959, * Rugged steal case. 
HT600, MT800, MT 1000, P200, P500, MTX800, MTX810, MTX820, MTX9300. (connection on top of radio) . ‘ * Power LED 
= MARATRAC, (MAXTRAC - 50, 100, 300, 820, 840, M860)... ” PA-I| Programming Adaptor...$159.95 
(RADIUS - M100, M206, M208, M214, M216, M400, GM300),_SM10, SM50. x * Contains rechargeable NI-CAD Battories: 
Perfect for field use and Portablo, 
po: 2 le Laptop & Notebook Computers. 
SABER and System SABER. ... apt? WR 5 * Status LEDs; Power On and Charge. 
.. SPECTRA Low and Medium Power Units. \') ( é * Power Switch: 
. SPECTRA 100 Watt and High Power Units. A —_ rete B * Power / Charger Included. 
SYNTOR 9000 and 9000E Radio Line. . oe ose <s " $ . 5 * Runs for 8 continuous hours, 
R100 Repeater, .......000 - : - $49." from a full charge 


» MCX1000. { ‘ r...$189. 
. Cloning Cable for the Motorola” HT600/MT1000. . i . Lebesttiniornes! is ahead $ ae 


. GP300, GP350, and P110 Models $149, Portability and Field Use 
.«. MSF5000 Digital Unit with 3 Digit Display in Controller Tray. ; * Uses Surface Mount ro 
. HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 she llopaac on side of radio) and JED/ Series. . * * Rechargeable —- Works hducs f 


ae Visar Unit. . on one charge, 


ve Cloning Cable for the Motorola’ JED/ Series. . 
wu. ASTRO SABER and SABER SI. 
ww. SPS5O. 
* M1225. . : 
P7225. . 
H7750. HT 1250. 


Polaris Industries. BUY WITH CONFIDENCE FROM POLARIS AND LEARN WHY WE 00- 75). Gy 
www.polarisradio.com | HAVE BEEN SATISFYING CUSTOMERS FOR THE PAST 15 YEARS, 


CIRCLE (100) ON FAST FACT CARD 


www.mrtimag.com NOVEMBER 2000 MOBILE RADIO TECHNOLOGY 6&3 


EQUIPMENT FOR SALE 


Need to Simulcast? 


Les” el 


¢ Accurate GPS frequency sources 
* Audio delay / equalization 
¢ Voter comparators 

We provide the tools: 
You satisfy your customer. 


www.simu 
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Corrugated 
Coax 


Stocked in Sizes to 3-1/8" 


e. t. marsden wireless, tne. 


15741 Nike Drive 
Terrell, Texas 75160 


Tel: (972) 563-2861 


Order on-line at: 
www.elmwi.com 


a 2 PURC 5000 Bases. 900 MHz, CBSJLB1101A 
WE 3 WICOR PURC Bases. 900 MHz. C7SIZB1107A 
BUY SMARTNET Tryniang Controller, TSO7T5A 
MICOR Rotys. 800 MH. CSSRCBStG3AT 
AND SELL TXRX § Channel Combiner 
USED Sei, GTX, 800 MHz. MIIUGD6CBIAN 
MTX 8000, 800 Mitz, HOIUCCBDB3AN 
US BERM 2309, MAXTRAC, 800 MEl2 Cony, D3SMJA?7AMAK 
GE AND a, RADIUS P200, 490 MH2, HA4AFU7 12088 
ERICSSON 


a. SPECTRA, 460 MHZ, D44KMA7JASBK 
MARATRAC, 460 MH? TT4XTATTATBK 
FM MICOR Comm Pow 460 MHz CEIACRS105AY 
\ c 
TWO-WAY 


RADIOS 
SvHTOR x 9000, 0 Me 


E07 
Gea SYNTOR, 460 MH?. T44SRA3200 
Sea Gl 300, 460 MH2, M44GMC29C034A4 
a M100, 460 MHz, D&4LRA73A5BK 
a SM 120, 460 MHZ, MsaDGC20C2hA 
a SM 120. 460 MHz, DI4DG2OC2AA 
a PAC RT, 460 MHz HISTTY31 104 
M11000. 460 MHz, H4SGCU77008N 


SCHAEFER 
RADIO CO. 
130 West 
Fayette St., 
P.O. Bax 395 MARATRAC, 155 MH? TT3XTATDAZAK 
a SYNTOR. 1SSMH2. TE2SRAIDDOAK 
Denver, IA MAXTRAC. 155 MHz, DS3MUA73ASCK 
50622 2a PAC AT. 155 Miz. HIGTTYSI10A 
MARATRAC, 48 MHz TSIXTATDAIAK 
MITREK, 45 Miz TEIJJAS000 
2 MICOR Base, 37 MHz. C71ATB1406 
va MARATRAC, 37 Miz, TEIXTATIASOK 
984-6115 MAXTRAC. 39 MHz, DSIMJA3ASAK 
FAX: MITREK Base 33 MHz, L71JJB1490 
: MITREK, 35 MHz, TB1JJA49000K 
(319) SYNTOR X, 33 MHz T71VBJ7204 
984-6220 100ea Mototola SYSTEMS 90 Sirens 
WANTED: RADIUS Mobiles, Portables. & UHF SYNTORS 


Call Today For Your FREE 


Catalog! 


Www.antenex.com 


roe is an established leader in the design and manufacture of innovative antenna 
products. Our latest Antenex Catalog is the perfect reference and buying guide for dealers. 
It features new products, as well as color photos, graphs, patterns, detailed descriptions 
and specifications of our full line of antenna products. 


United States: 
Phone: (800) 323-3757 
Fax: (800) 851-9009 


International: 
Phone: (630) 351-9007 
Fax: (630) 351-9009 


Antenex Inc., 2000-205 Bloomingdale Road © Glendale Heights, Illinois 60139 
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BUY «+ SELL «+ Trade 


**SPECIAL** “*SPECIAL** **SPECIAL** 
GE MASTR II Base in 44” cabinet 
ON 450-470 —- 40 watts .......ccsecsceceecnce cece $475 


**SPECIAL** * “SPECIAL x “+*SPECIAL* ' 


Base Station Cards: 
Mot. Micor cards -- 30% off 
GE Mastr Il cards -- 15% off 


Mastr Il Bases & Repeaters on low & high Band & 
UHF at clearance prices. Call for details. 


1113 Central Avenue 
Billings, MT 59102 
Phone: 406-252-9220 
Fax: 406-252-9617 
E-mail; cwwolfecom @aol.com 


OLFE 
COMMUNICATIONS 
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TEST EQUIPMENT - BUY & SELL!! 
SERVICE MONITORS Ail include NIST Traceable Calibration 
HP8920A 102/3'4/5 $8900 HPES20A 2345 


HP6921A,600 (COMA) $10,500 HPBS21A $8900 
(FR COM120B 12/12 $9900 IFA 1200SS $6900 
IFR 12008 ..,...... . $5900 IFA 1500 . .. $6500 
IFR 1600S-CSA , sis $11, 000 IFA 1600S wus $7500 
Motorola R2BDOCICAKInoW) $15,500 HPBS21GA oo. SOOO 
Motorola R26008 ...... $7200 Molorola R2600B,NT ., $6500 
Motorola R2400A $4500 Motorola 20120 (Trunk!) S500 
Motorola A2001D $5500 Motorola A22008 $3400 
Wavetex CAT600 (cellular activation tester) $850 
Wavetes 3600D/TDMANS 136-$10,500 Wavelwk 4015 $4500 
Marcon: 2357D $4500 Marcom 29578 $4700 


$4500 Motorola AttS24 Ruodum-$4800 
Agvantest P3465 BGHz Spectrum Anatyzers $13,500 
Wiatron Saemastors cal Eagle Return Loss Bridges Call 
Synth. 1000 Mhz Signa! Generators. 

Racal 9087-1300Mhz Sipnol Generators, low phase noise. high stability, 
AMF M/Pulse/Phase Modulation, NEW unds wilh worranly!-$4500; 
HP8657A-$2900. Marconl 2022E-$1400 


Amtronix Instruments, Inc. 
Ph: 716-763-9104 » Fax: 716-763-0371 
http://www.amtronix.com 


www .mrtmaz.com 


EQUIPMENT FOR SALE 


* BOARDS «STRIPS *« ACCESSORIES * ELEMENTS * REEDS « 


PC! — PEKAAR COMMUNICATION INC. 
S$ Specials of the month s of Gregory Electronics 
GE Ran pes -50 range 4OW wi Leper ts es i Riper: 
GE MVS Mobile ron band wimi 
Motorola Mitrek T: i 40 watt OBE 450- 470 aoe 4 freq on SCCESS. 
GE Exect Il 40W table top base high band or low band ..... 
Motorola systems 90 control heads 4 freq. and many 
ae ye mantias a nates wan gcteg bracket i 

‘artable 14eh hy and with antenna & battery i 
Motorola Mitrek T34UA_ 40 watt UH 450- 470 range 4 freq. less access. .. se icin, $B DELTA 


Bug & Sell 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two-Way Radios and Systems 


* TRADE * 
And « 


¢ SELL 
1134S « 


ENIX Mobile NSHH1W40TB—nigh band dual priority ie st case with accessories ... 
MOTOROLA Mitrek 39-50 range 100W w/accessories Y COMMUN ICATIONS 
REGENCY Mobile model BTH201 nigh band 
Catalog Available...lf you can't find it, try us! Call (973) 772-0704 or fax (973) 340-1 902 FAX: 972-278-5085 

*SGaau* SINAWSTS* SaINOSSH00V- Sdi¥lS- SGHVO- Garland, TX 


GE PCS Partable 470-490 ranga wibaltery & antenna ......... 
MOTOROLA Micor 42-50 range 100W range wi accessones 1-800-880-2250 
http://www.delta-twoway.com 


«BUY 
*F0VuL » 


Pace 
5, 7/1e DIM to Male N Adaptors, 
SCA 


tor 
10 RORTEL Smart BTS Aniow 
4) Hop AVONTEK 4 Gh Hol iby iatal Radio (DSS-45MB) S400 
1 Hop GRANGEAVIELETIAA 6 Gly Hut Slaneiby Dig Radio (DS2-45AA} $7010 ° 
1 MOTOROLA MAXTAAL BIC Mle BS 
: , 0 Be G-Man 4615 
. . =! 0 AAHC 8825 
DHV Series: ‘ ‘ |. 20 GE G-MARC MDS (TLE) 
40-to-960 MHz ' 3 02 CENTRACON It CEB a3 
S E A 
+150W! MICOR 300 


fiplex COMMUNICATIONS . 


7331 NW 54th Street - Miami FL 33166 - USA » Ph (305) 884-8991 Fax (305) 884-4041 
E-mail: fiplex @bellsouth.net * Web site: www.fiplex.com 


a a } 
Necessities: 


For immediate delivery 


... at the very best prices s) 
KENWOOD YAERSU Wrertex Soy 


OWWUNICATION: 


icom repeater maker kits $79.00 Radios Ordered! 


Pr ncremt hardware kits $89.00 | Free Items in 20+ 


Coax Cable: Belden & Heliax 


¢ Batteries 


R.F. Test Equipment: ‘= Hea dse ts 


| IFR, Bird, Optoelectronics, Ramsey 


¢ Speaker Mics 
° Spring Belt Clips A 
¢ Antennas 


10° tower sections. Prices start at $33.00 


MOTOROLA Nothing 
p Works 


TelePath Corporation 
| Like a 


MIAMI, FL. EL PASO, TX 
7262 NW, 54 St. Ask for your 4630 PAISANO DR, 
(305) 889-1127 FAX g9-0652 ee Catalog (945) 533.5119 FAX 542-4701 


y Motorola 
OnIOINALS 
MIAMI, FL., 33166 U.S.A. EL PASO, TX. 79901 U.S.A, 


E-mail: epcom@)belisouth.net wimmepeeniet cain Visit us on the Web at: www.telepathcorp.com 
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EQUIPMENT FOR SALE 


New GE MLS || Mobiles with complete accessories | Mot AC Volt meter 
MUSHD41 VHF 1508+ 174 MHz. 40 watts $395ea | Mol Flexar 40w UHF repeater w/ duplexer 
MUSU24: UHF, 450-470 MHz. 40 welts $395ea tor XX 110w VHF mobile with 
10; VHF 1 mobile ail” 


All CCII 


Labels 


WHITE, ORANGE, GREEN AND RED 


BUTTONS AVAILABLE 


$12.50 ea 


CCIl PROGRAMING AVAILABLE 


ORDERS SHIPPED IN 14 DAYS 


MLSL261 Low Band 42-50 Kriz 60 waits $395ea 


MLMKtJ 2 Channet kit 

MLMKIN & Channel wiscan kt 

MLMKIR _. 
GE Masts & 100 UHF monile 
GE Mast @ 1106 VHF con duly base station, tone remote 
GE Masi 1! 100e continuous duly base stalion 36 to 42mc 
GE Masi 1 110w VHF continuous duty repeater 
GE Mastr Il 100w UHF base stahion 
GE Mastr i 14 pit w/voter & aux reve 


GES Mast rll AGw VHF continuous Guly ampiitier .... 

NEW GE Monogram mobiles Modo! MGM160 4Dvall, 
VHF 160-174 Mblz, 16 chaewel sean 

GE Mastr Il VHF Auxiliary receivers 

GE Phoenix 5 UHF motile, wilh aocessones. 2 lreg 


5] Mot Micor 100 UHF mopile a 
5 | Mot Micor 100w mobilas UHF. with accessories 


Mot MaraTrac c 
Mot Marek iw m mal biles, ‘ow band 4 5 ere . WRaCcEssones 
Mot Mitrek 1 10w mobiles. 30-40ms. wilh accessories _. 
Mot Mitrek 606 low band mobies 30-40me wi accessories . 
Mot Mitrek 60e VHF or low band dase Stations 
Mot Mitrek 4 lrequency control heeds 
4 frequency contre! catles 
NEW Mot Micor Base station recewer 42 10 50 
426mnc. les 


Mot Micor 100w mobiles 42 to 50m6. less acresscnes 
Mol Micar 100w mobiles 42 to 50me, with accessories 
Mot Systems 90 scan heads 

Mot Stim Line stand alone power supphes 


4 for $99 
$199 
$140 

$145ea) 
$6? ea 
$1000 

4 for $99 


Gt Phoenix SX mobile, UHF 16 Ireq. with accessories 
GE Executive # base station, 36- 
Execulive # mobile, 100w, 3 
e 3 SX 1108 VHF mobiles. 


Mot T1600 Remotes oC 


NORTHEASTERN 


Communications, Inc. GE Delta § 11a mobiles, 42 t0 90m 
| Waterbury, CT 


4 ger 
Mot MT 1090 6 unt rapt charger 
Kenwood TX 730 VHF 110w mobile with agcessuries 
NEW Kenwood TK-200 VHF Sw, 6 {req portables ....... 
Decibel Preducts Duplexers VHF GE P/N I19D402955P5 
freq band 150 to 160me, freq spread 2 to 121, 6 cavity . $4? Sea 
on Programmer, Model sg whassnucion book $200) 
UKF mobile, Mé 76 p 
1 T9354 Oscillo 


GE Della SX 110w 160 channel, VHF mobiles 825 heads want 
(203) 575-9008 | GE Delta Base Slations, 1/0w VHF or low band, desk tap or 
wall mount, 4 freq tone remote Sith 
a GE Custom MVP power supplies i ‘ 
GE S825 control heads ‘ $2508 or 5/$1000 
GE S560 Sean heads $175¢a 
mobiles, 35-50mc, less accessories $175ea 
mc. tess ace $195ea 
$525 

di mount 
'10w, 4 freq tone remote $795ea| Hameg 20 MH? Osc: jloscopes HM “203-5 wery clean 


Wide selection of GE/Ericsson/Motorola accessories + No C.Q.D,’s 
NH COMMUNICATIONS COQ. 
P.O. Box 5342 * Manchester, NH 03108-5342 
Tel: 603-668-3004 
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12 Int $400 


ACCES 


iswwercarert carrey 


It’s 3 a.m. 

You’re fighting a 3-alarm fire, 

a mile from your vehicle. 

Is 80% hand-held coverage enough? 


Vehicular repeaters extend hand-held commu- 
nications by connecting to existing high-power 
mobile radios and repeating conversations in 
both directions, Hand-helds 1-2 miles trom a 
vehicle maintain reliable communications with 
the base up to S0 or 60 miles away. 


The SVR-200 vehicular repeater is a cost 
effective solution that provides full coverage for 
hand-helds in critical public safety applications. 


Voice 7 14 90 i . 5462 
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EQUIPMENT FOR SALE 


MOTOROLA RADIOS FOR LESS 
HIGH QUALITY *¢ EXCELLENT VALUE 


WETEC 


Authorized Motorola Distributor 


Specializing in Local, State & Federal Agencies 
WE SELL MORE FOR LESS THAN ANYBODY 1-888-GO-WETEC 
Visit our Website www.wetec.com __ {1-888-469-3832) 
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BUY & SELL: 
LTR-8SOOMHz & SO0OMHIZ EF Johnson * Kenwood » Uniden 
MOTOROLA 


UHF * VHF * 800MHz* 900MHz : 
* Mobiles * Portables » Repeaters * Amplifiers * Paging Transmitters 


1-800-786-2199 
ERLING —203N. Chestnut Street » McKinney, TX 75069 
SSOCIATES, INC. Fax: 972-562-7957 
Hatignwiige Purchasing ot Used Mike Malone 
Fae Saeo Eauipieet www.usedtwoway.com 


Communication Test Equipment 


F4 Motorola R2012D...$10,000 IFR 1500.0... $6,500 
Motorola R2021D...$10,000 IFR 500A ......sccesseeees $4,500 
Marconi 2955R.......... $3,500 IFR 2945A uu. $14,000 
Marconi 2955A.......... $3,500 IFR Com 120B ....... $13,995 


FOR SALE H-P-8920-A 


RADIO SERVICE MONITORS 
QUANTITY (17) FOR SALE 


WITH OPTIONS 


Si és Marconi 2955B.......... $4,250 IFR 2945.....0ccce $9,000 (5) H-P-8920-A OPTIONS 20/4/5/13/14/50......$8900 
je (6) H-P-8920-A OPTIONS 2/3/4/5......ssessessse1ee1008900 
Hace Sage 930A .........c02+: $3,000 HP 8920A ........--.:++- $8,995 De GREER TERA TRA oe 


EML will buy your used test equipment. 
We accept: @ Ren (888) 846-4614 © www.eml1.com 


CIRCLE (112) ON FAST FACT CARD 


Check out our Web specials! 
www.radiocomm.com 


500KHZ to 1GHZ Frequency Range 

Spectrum Analyzer w/Tracking Generator 
Duplex Generator/Digital/Anatog Signaling 
LTR/EDACKS/MPT-1327 Trunking Test 

High Stability OCXO 

8 Month Warranty & 10-day Right of Refusal 
Tested and Calibrated 


*Wholesale prices to Dealers Only. 
°Self-servicing users welcome. 


*We carry a wide selection of both radios and 


USED TEST EQUIPMENT WANTED, 
FAX YOUR LIST TO +1 925-229-2035 


RF IMAGING & COMMUNICATIONS 
+1 925-229-2034 ¢ FAX: +1 925-229-2035 


http://www.best.com/~rfimage 
E-MAIL: rfimage@best.com 


—_ SS Ee 


accessories for your convenience, 
*We have a Flat Rate Repair service. 
We sell and install MX-COM boards. 


800-7 26-9015 » 952-808-0069 
fax: 952-808-0087 


Your Full Service, 
VALUE-ADDED Distributor of 
Communications Products. email: sales@radiocomm.com 
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EQUIPMENT FOR SALE 


Audio Accessories for 2-Way Radios! 
(@) K112- K500. K400- 


K lel n "Comfortable" | "Top Seller" | "Best in Class" 


(800) 959-2899 
Fax: (760) 796-6369 


E-mail: info@kleinelectronics.com 


Web: www.kleinelectronics.com Page bis igs 
2 Piece Dual Muff Headset | Headset w/ Noise 
Call Now! Lapel Mic for Safety Helemts | Cancelling Mic 
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Complete Tower Site Access 
Made Simple by Hark 


Control multiple sites 
from a central location 


Proximity Card Technology 
Temporary Pin Codes 
Remote Buzz-in 

Detailed Activity Reports 


Control up to 16 doors per site 


Let Hark eliminate re-keying 


1-800-367-4275 www.harksystems.com 


2675 Lake Park Dr, N. Charleston, SC 2406 


SYSTEMS 
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K9725- K1O00OHFM- 
"Easy to Use" "Affordable' 


Heavy Duty 
Remote Speaker Hands Free Mic 
Mic for IDEN Phones 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
Most Elements $20.00 with Trade 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) - 800-237-6519 

FAX 504-361-5526 


Delay Timer 


? 
I rogrammahje Timer 


Battery Protection Device 
Low Voltage shuts down load 
Over Voltage protection 
Allows retrieval of incoming data 
For Two-Way Radios, GPS, AVL, Mobile 
Data Terminal (MDT - MDC) 
Manufacture of electrical warning 
solutions. 

Designed specifically for Mobile 
Communications. 

30 AMP 12 Volt DC 
Low voltage detector (11.5 V) 
Over voltage protection (16 V) 
Built-in diagnostic LED 
Sealed for moisture and vibration 
Reliable and accurate 
Compact - Easy to install 
Low cost 
One year warranty 


AC/DC INDUSTRIES, Inc. 
P.O. BOX 710548, HOUSTON, TEXAS 77271 
Tel: (281) 933-1099 * Fax: (281) 933-1001 
1-8O0-8B8-11909 
web: www.aedeind.com 
e-mail: sales @acdcind.com 
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** Rugged, Reputable, 
and Reliable RF and 


Audio Test Equipment 


SI 
mstruments 
Helper Instruments 
Suite 100 12034 134th Ct NE 
Redmond WA 98052 


Ph: 1-800-327-9308 Fax: 1-425-820-7031 


Email: help@helperinstruments.com 


¢ Cellular phones 
and pagers 

¢ Rent by the day, 
week or month 

* Dealers welcome 


Repair shops, installation crews, and 
maintenance staff counted on Helper 
Instruments to optimize the quality 
of transmission for Radio, Telephone, 
and Cellular Communications Systems. 
Today and Tomorrow... 

Zetron is continuing this tradition 

of quality. With our manufacturing 
strengths and industry leadership, 
the Helper Instruments line of test 
equipment is even better. 


Contact an authorized Helper 
Instruments distributor. 


ZETHON) 


www.helperinstruments.com When quality counts ...count on Zetron. 
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RENTALS 


Wireless Rentals... 
Expand Your Rental Pool! 


¢ Motorola two-way radios * Nextel phones 
¢ NEW!! Globalstar satellite phones 


DAY 2. 


WIRELESS SYSTEMS 
What wireless wonder can we perform for you? 


call 800-554-0402 today. 
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_Intertec Books 


a hbk ytd 


A PRIMEOIA COMPANY 


www .mrtmar.com 


EQUIPMENT FOR SALE 


GTX 
LTS 2000 


LCD’s Repaired @ $69 ea 
718-783-6000 


PROGRAMMING CABLES 
FOR MOTOROLA PRODUCTS 


HT1000, MT2000—$70 
GP300, P110—$50 * VISAR—S110 
HT600-$48 * MOBILES—$25 * SABER—S$55 
HT50—$50 * STX—$35 » SPECTRA—S35 
PROGRAMMING INTERFACE—$95 


ROADRUNNER COMMUNICATIONS 
11-C Harts Lane « East Brunswick NJ 08816 
Phone: 732-254-3232 
Fax: 732-698-0555 


TRINITY RADIO 
USED RADIOS at Low Prices! 
* MICOR *GE 
* MITREK *RCA 
* PORTABLES * ACCESSORIES 
= MOCOM 70 * TONE ELEMENTS 
* MAXAR * CHRYSTAL ELEM, 
*RPTRS * BASE STATIONS 
(940) 433-5452 = trinity-radio.com 


‘Brot Ten years of great 
service to youl 


Call for a quote. 

We'll make your next 

project affordable. 
_KpelrP lone 


www.mosscom.com 
800-822-MOSS 


MOTOROLA 
RADIO RENTALS 


*HT1000, GP300, P200 
* Intrinsically Safe 
¢ Full Line of Radio Accessories 


¢ Mobiles & Repeaters 
¢ 24-Hour Service 
¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: ‘eventcomm @aol.com 
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CONMIPUTER SOFTWARE 


** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing wire ess radio 
communication sites: 


INTEGRATED SOFTWARE SOLUTIONS 
Service Management 
Equipment Rental Management 
Order Entry/Counter Sales/Commissions 
Inventory/Purchasing 
Accounts Receivable/Payable 
General Ledger 


Call DAWN 
RHODEN for all 


- Human Exposure to RF Emissions 
- Intermodulation Interference Analysis 

- Transmitter Spurious Output Analysis 

- Transmitter Harmonic Output Analysis 

- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- IM Signal Level Analysis 

~ Report Integration with Microsoft Word 

- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and Inventory 

~ Interference/Exposure Analysis Services 


TE 
PROFESSIONAL 


Douglas Integrated Software 


CALL 800-845-0408 or 850-906-0748 
http://www. polaris.net/~douglas 


Pager Billing 
Mobile Radio Billing 
Smart Zone™ Solutions 
Harmony™ Billing & Provisioning 
impact 21™ Interface 


(205) 987-1523 
Cee www.crinc.com 
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of your 


MRT classified 


rortrnag.carn 1-800-34'7-93'75 


ions MEASURE SIGNAL Coverace! 

e Automate field measurements and drive- 
tests. 

e Create signal contours from measured data. 

¢ Compatible with HP, IFR, Z Technology 
and other instruments. 

e Use your NMEA or TSIP GPS receiver. 


e Automatically records signal "NEN ; 
STI-9400 Software 
$4,995.00 Includes 

Street Map Data for USA 


oP 
To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 


2XWy See details and download demo from our web site! 
SorrWRiGHT, LLC 
‘ 1010 So. Jouer Sr, Suite 204 
Aurora, CO 80012-3150 USA 


Tet. (303) 344-5486 » Fax: (903) 344-2811 
www.softwright.com 
e-mail: sales@softwright.com 
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PROFESSIONAL FREE DEMONSTRATION CD 
CONSULTING Toll Free: (877) 848-8500 Fax: (503) 848-8534 
SERVICES Email: sales@surveytech.com 


Survey Technologies, Inc. 
“Geographic Signal Coverage At Your Fingertips” 


www.surveytech.com 


Engineering For The Wireless World 


“Wireless Communications Systems and Facilities 


Define Acquire Build © 
Design Zone 
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= DANGER! 


(REE Consult ants,<jlare:. 


100 Woodbridge Center Drive, Suite 201 
Woodbridge, NJ 07095" 
800. 247- -4796_ 
‘email - irfe@rec:com 
Offices Nationwide & Intemational 


Advertise in MRT CLASSIFIEDS, or 
get eaten by the competition! 
Call_ 1-800-347-9375 today! 
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i Amps on 
,_ the fritz? 


Nothing we can't fix! 


Lenbrook is the largest repair center for all 
amplifiers made by: 

Milcom™ @ Uniden™ @ Powerwave™ 
Contact one of our offices to purchace paris or to 
have your amplifier repaired. 

West East 
1-888-263-5335 Central 1-888-750-2677 


1-800-263-4633 


www.lenbrook.com/pseries/ 


HLenbrook 


COMMUNICATIONS 
& ELECTRONICS 


Cardinal 


PROFESSIONAL 2-WAY 
RADIO REPAIR 
20 YEARS EXPERIENCE 
T.A. RADIO — 321-725-4824 


Want more information on 


advertised products? 
Use the Reader Service Card! 


AMPLIFIER SERVICE CENTER 
WE REPAIR: 
<> TRANSMITTER AMPLIFIERS 
<> TOWER TOP AMPLIFIERS 


TWO-WAY RADIO, PCS & CELLULAR AMPS 
MOTOROLA, GE, ERICSSON, MILCOM... 


78 Airpark Drive vated 
Lynchburg, VA 24502-3757 > NICATION 
Phone/Fax: (B04) 237-8255 COMMUNICATIONS 
Toll Free: 1-800-488-7908 

wnew.odvcommunicationsinc.com 


REPAIR SERVICES 


Areawide Communications Inc. 
**New Towners in Virginia** 
400° Hampton/Newport News, VA 
500’ Norfolk/Portsmouth, VA 
757-595-7163 


(Maximize your company’s exposure 
in the marketplace by taking 
advantage of REPRINTS! 


Call Jenny Eisele for a quote 


Phone: (913)967-1966 
Fax: (913)967-1898 


Loudoun Communications Inc. 


Electronics, Inc. 


SERVICE MONITOR 


Communications Systems 


REPAIR DEPOT 


Quatity Service on MicRopROCESSOR-BASED 
Mosices, Portastes AND ConTtRoL Heaps. 


Repair & Calibration 


Exclusive Monitor repair since 1973 
NIST TRACEABLE NEW LOWER RATES 
mae §=6Visit our Website: cardinalelec.com a2 


1631 N. Evergreen Ave. Arlington Heights, IL 60004 
Ph. (847) 797-7820 Fax (847)870-0342 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 
Repair & Calibration Specialists 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy 
@2 Suite 110/111 
=a en 2225 Cord Atlanta, GA 30340 
eee Phone: 770-451-3264 


www.nselectronics.com Fax: 770-458-8785 


SURFACE MOUNT REPAIR. Most REPAIRS $75 PLUS PARTS. 
FREE ESTIMATES. 


Warranty Service Available On: 
Com-Net Ericsson »* Kenwood 


585 Factory Shoals Rd. 


Austell, Ga. 30168 770-948-9566 


TOWER SPACE 


LIN TELEVISION RENTS TOWER SPACE! 


That's right and we have towers in several top DMA’s 
ranging from 80 to 1961 feet. 

Visit our web site for details of existing towers, 
including coordinates, height, maps, etc, at: 
hitp://www.lintv.com/tower.htm or contact 
Jerry Colvin at 616-966-6804 or 
George Csahanin at 214-523-5957. 


{Terms and conditions will vary depending upon location, height, 
weight and windload) 


Let us put YOUR business card here. 
Increase your visibility in the 
mobile communications industry! 


CHECK THE FACTS THEN 
CALL THE BEST! 


Chicago Tower Leasing Corp 


MOTOROLA 
PORTABLE & MOBILE REPAIR 


* Quick Tum Around * Free Retum Shipping 
* Factory Trained & FCC Licensed Techs 


Environmentally controlled 
‘ equipment enclosures, back-up power, 


RF angineered siles, Secure. 


Premiere sites in Metra Chicago Area—choice of 
Federal State, Govt. & all Class A Systems 
STAN STANN 
105 MURPHY LAKE ROAD 
PARK RIDGE, IL 60068 


Seana 


11110 W Oakland Park Blvd, Suite 275, Sunrise, FL 93354 


{847 )823-7713 
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been mone AeroComm's Model 50289-MCBA channelized, computer 
controlled, Bi-Directional Booster Amplifiers will enable your 
2-way communications systems to provide coverage in areas 
that are normally beyond your system's reach. These units 
provide a high degree of filtering, low noise, automatic gain 

= control and a wide rage of frequency selections. 

The MCBA-8 consists of 16 highly selective channelized 

amplifiers configured for an 8-channel, full-duplex repeater. 

The sixteen synthesized LOs are field programmable and 

allow for a highly flexible system. 


Send for our Data Package and 
see for yourself how the MCBA 
can "Keep you in touch" 


MCBA Block Diagram 
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464 Hudson Terrace, Englewood Cliffs, NJ 07632 
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A Wireless Systems Company 


Phone 201-227-0066 / Fax 201-227-0067 


E-mail mail@aerocomminc.com/Web www.aerocomminc.com 
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55-64 $28.95 
Microminiature DIP Switch Programmable CTCSS Encoder. 
Includes 64 tones from 33.0 to 254.1 Hz 
66" x 1.08" x .21” 


Sub-miniature Programmable CTCSS Encoder-Decoder. 
Includes 64 tones trom 33.0 lo 254.1 Hz. 
78" * 1.70" x .25" 


DIP Switch Programmable CTCSS Encoder-Decoder. 
Includes 64 lones tram 33.0 to 254.1 Hz. 
1.25" x 2,0" x 30" 


ANI-1/$39.95 ANI-2/$299.95 
Automalic Number Identificatian System 
ANI-1 Encoder - 1.13" x .66" x .22” 
ANI-2 Station Decoder - 5.4" x 5.8" x 1.4” 


$69.95 
Automatic Morse Station Identifier. Meets all FCC 

ID Requirements. Fully field programmable 
with included keypad. 1.65" x 1.12" x .35" 


TP-3200 $279.95 
Full Featured Shared Repeater Tone Panel with ALL 157 
CTCSS/DCS codes. In Desktop or Rack Mount versions 


$D-1000 $59.95 PE-2P $54.95 
Two-Tone Sequential Decoder. Programmable unit Two-Tone Sequential Encoder. Sub-assembly mounts 
provides switched outputs trom Two-Tone paging calls. inside radio or other enclosure. Multiple cail capability. 
1.25° x 2.0" x .4" 1.25" x 2.0" x .4” 


PE-1600 $224.95 
F Desktop Paging Encoder. Two-Tone Sequential. 
other formats available. 7.5° x 7.8" x 2.7° 


gt iony 


FILTERS 
Multi-Purpose CTCSS/Burst Tone Encoder w/LED Display. Call us for the lowest cost, 12.5kHz channel spacing, 
Greal for the Benchtop. 5.25" x 3.3" 41.7" exacl replacement, crystal and ceramic IF filters for 
Part 90 Retarming. 


$59.95 
Digital Coded Squeich Encoder-Decoder. Programmable 
to all 106 OCS codes. 1.35" x 1,18" x .25" 


Same reliable and cos! effective products you have known and trusted for 30 years! 
Full FIVE YEAR WARRANTY on all products “INFO FAX" with 24 hour information 


See our complete Same day shipping on most orders Toll free 800 numbers for both voice and FAX 


catalog and product 
descriptions on our 


web site at | COMMUNICATIONS SPECIALISTS, INC. 


WwwconespEeno fl 426 WEST TAFT AVENUE * ORANGE, CA 92865-4296 
} (714) 998-3021 © FAX (714) 974-3420 
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